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ABSTRACT 



The "virtual campus" is a metaphor for the electronic 
teaching, learning, and research environment created by the convergence of 
several relatively new technologies including, but not restricted to, the 
Internet, World Wide Web, computer -mediated communication, video 
conferencing, multi-media, groupware, video -on- demand, desktop publishing, 
intelligent tutoring systems, and virtual reality. The focus of this 
monograph is of necessity limited to changes occurring in higher education 
institutions that are committed to reform via technology. A survey of the 
literature finds reform characterized by changes in teaching, learning, 
research and scholarly activity, organizational culture, and governance and 
finance. Section 2 takes up teaching on the virtual campus and how 
institutional variables influence adoption of information technologies 
according to their particular missions and goals. Section 3, on classroom 
learning, contrasts traditional and virtual classrooms and describes the 
interface capabilities of various technologies. Section 4 explores recent 
reconceptualizations of scholarship as well as new computer-based 
technologies that are beginning to influence both the methods and substance 
of research. Section 5 depicts efforts to reform both the bureaucratic and 
academic spheres of higher education institutions by applying principles of 
Total Quality Management. Section 6 delineates some of the important new 
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responsibilities of governing boards, including monitoring regulatory 
legislation, establishing a telecommunications policy, and shepherding 
resources for technology. The final section draws conclusions from the 
literature and makes recommendations for institutional planning and research. 
Specifically the seven conclusions are: (1) a paradigm shift can occur only 

in institutions committed to comprehensive reform; (2) attempts to change the 
classroom focus from "the sage on the stage” to collaborative learning are 
likely to fail without a substantial commitment to professional development; 
(3) higher education will continue to be market driven, requiring redoubled 
efforts to define academic productivity; (4) new constituencies appear to be 
well served by a variety of available distance learning venues; (5) the TQM 
movement has made impressive inroads in higher education administration; 
however, very little penetration has occurred when it most matters- -on the 
academic side of the institution; (6) even as instructional use of technology 
rises, institutional support for applications development has been dilatory; 
and (7) the historic commitment to core values in traditional undergraduate 
education has wavered; the same vacillation threatens to undermine general 
education requirements in electronically delivered certificate and degree 
programs. Seven recommendations for beginning this process of integration 
include: (1) create a venue where key stakeholders can analyze major 
technology issues and purchases; (2) assert the value of technology-based 
learning from a variety of research perspectives; (3) establish quality 
standards for certificate and degree programs; (4) avoid pitting 
traditionalists against technology enthusiasts; (5) make “collaboration" and 
"cooperation," not "reengineering" and "restructuring" the new institutional 
buzz-words; (6) retain a strong commitment to adequate library staffing and 
funding; and (7) prepare for success by creating the necessary support 
structures. A glossary of terms is appended. (Contains 228 references.) (AA) 



********************************-************************************************ 

* Reproductions supplied by EDRS are the best that can be made * 

* from the original document. * 

*******************************************-******-******************************* 






me 



hBER 



riic Virtual Campus 



kc •I'lrl Kutoi in m 

UhuMii‘>u 



ulu I' 



( i.iKI ( \.m nn''rii 



\ 



i 



best copy available 



u » OCWWTMfHT or ^ 

Offc« 01 EduC*t«o«> R*«oo.cn •nd 

educational W»URCES.NFO«MA 

rsssJi^ 

a Minof chtftQO* Mw« b*«« 

f«<x<»ductioo Qurwv — 



OCR* 0Otrt'0»' Of po*^ 




The Virtual Campus 

Technology and Reform in Higher Education 

by Gerald C. Van Dusen 

ASHE-ERIC Higher Education Repon Volume 25. Number 5 



hf /C \. 






Prepared by 



ERIC 



Clearinghouse on Higher Education 
Ihe George Washington (hiireisity 



In cooperation with 

mm 

A ssociation for the Study 
of Higher Education 



Published by 



ijmvemty 

^^WASMINGTON oc' 

Graduate School of Education and Human Derelopnwnt 
Ihe George Washington Cnirersity 



Jonathan I). Eife, Series Editor 



3 




Cite as 

Van Dusen, Gerald C. 1997. Ihe Virtual Campus: Technology^ 
and Reform in Higher Education. ASHE-ERIC Higher 
Education Report Volume 25, No. 5. Washington, D.C.: The 
George Washington University. Graduate School of 
Education and Human Development. 

library of Congress Catalog Card Number 97-73368 
ISSN 0884-0040 
ISBN 1-878380-77-X 

Managing Editor: Lynne J. Scott 
Manuscript Editor- Judy A. Beck 

Carer Design by Michael David Brown, fnc., 'Ihe Red Door 
Calkny, Rockport, ME 

The ERIC Clearinghou.se on Higher Educatkw invites individ- 
uals to submit proposals for writing monographs for the 
ASHE-ERIC Higher Education Report series. Proposals must 
include: 

1. A detailed manuscript proposal of not more than ft\ e 
pages. 

2. A chapter-by-chapter outline. 

3. A 75-word summary to be used by several review commit- 
tees for the initial .screening and rating of each propo.sal. 

A vita and a writing .sample. 

lEHicf ciearinghousc on Higher Education 

Graduate School of Education and Human Development 
The George Waslilngton University 
One Dupont Circle, Suite 63 O 
Washington, DC 20036-1183 

the inisstou of thi' HRK,' system is to imtmnxwUueriuw eduaitmn hy in- 
creasiuf^ ami fcu itUatuig the ttse of edm atioual research a?ul mformatUm 
t/n practice tn the activities oflearuiu^. teaching edacatUmat decision 
making and resi'arch. ivhereivr and whenen>r these activities take place. 

rhis publication was prepared partially with funding from the 
Office of Fxlucational Research and Improvement. U.S. Depart- 
ment of Education, under contract no. ED RR-93'002008. The 
opinions expres.sed in this report do not necessarily reflect the 
positions or policies of OERI or the Department. 



4 




EXECUTIVE SUMMARY 



The rirtucil campus is a metaphor for the electronic teach- 
ing, learning, and research environment created by the con- 
vergence of powerful new information and instaictional 
technologies. Today there is a pressing call for technology to 
provide expanded higher education opportunities to a ver^- 
wide specinim of present and potential clientele. 

What Are the Implications of Teaching 
on the Virtual Campus? 

A paradigmatic shift, from a professor-centered to a student- 
centered system of learning, has particular implications for 
the profession of teaching. One implication is a recommit- 
ment to creating an ideal learning environment for students, 
employing new technologies to address variances from the 
ideal. A second major implication for faculty is a shift from 
traditional to new roles and classroom responsibilities. The 
transition from lecturer to facilitator will not happen 
overnight and must be accompanied by institutional and 
professional commitment to incorporate research findings 
into professional development activities. Beyond merely 
pnn iding technical training in the latest (and soon obsolete) 
technology, professional development activities will need to 
focus on cRicial classroom variables that will ultimately de- 
termine the level of productive interaction and intellectual 
engagement apropos to the indi\ idual and group (Barr and 
Tagg 199S). 

How Will Classroom Learning Be Different? 

Systemic reform has brought about a number of changes to 
postsecondaiy' education, none more significant than what 
students learn and bow they learn it. With time and distance 
effectively removed as constraints, colleges and universities 
arc* sen ing a more heterogeneous clientele with diverse 
educational backgrounds and needs. As Plater (1994) sug- 
gests, “the.se new centurv’ .students confront us w'ith the po.s- 
sibility that a post.secondaiy educational system designed to 
manage enrollment growth by weeding out unprepared or 
uncommitted .students may no longer be a['>i:>ropriate or 
economically defensible ’ (p. 9). 

Perhaps the most telling difference between learning in the 
traditional and virtual modes is the kind and extent of interac- 
tion. In the traditional classroom, the potential f<^r learner- 
in.structor and learner-learner is very high, but instructors have 
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largely ignored this mandate for change and continue to em- 
ploy the lecture mcxle as the predominant method of instaic- 
tion. In the virtual classroom, on the other hand, technology 
supports collaborative learning, heterogeneous groupings, 
problem-solving, and higher order thinking skills — educa- 
tional processes that a lecture format cannot facilitate. 

What Will Be the New Scholarly Agenda for Research? 

Texlay’s American higher education establishment is an ag- 
gregate of three functions — ^teaching, service, and research. 
Critics of American higher education today contend that 
especially since the Second World War faculty have placed 
emphasis on the research function to the detriment of teach- 
ing and service at a time when our culture demands the 
preparation of workers for a competitive and volatile econ- 
omy, Voices from within the academy have proposed a 
reconceptualixation of scholarship, one that expands the 
practice of present-day research to include integratkm, appli- 
cation, and teaching (Boyer 1990). 

New forms of scholarship may necessitate a new episte- 
mology. The .scholarships of integration, application, and 
teaching entail “action" research that may fall outside the 
boundaries of prevailing institutional epistemology. College 
and universities must become learning organizations that 
foster originality and innovation. 

Can Technology Help to Create a Culture of Quality? 

Calls from external constituencies for academic institutions to 
demonstrate greater accountability and systemic improve- 
ment have prompted many colleges and universities to adopt 
the principles of Total Quality Management (TQM). Le.ss a 
.set of specific tools than an underlying philosophy, TQM has 
been distilled by Chaffee and Sherr (1992) into three simple 
ideas: defuiing quality in terms of customer needs, bettering 
work performance, and improving administration. If TQM is 
the underlying philo.sophy, Information Re.source Manage- 
ment is the facilitator of broad access to information. 

In the academic sphere, 1‘QM faces .stiff faculty resi.stance. 
Many faculty .see I’QM as “another management fad from the 
evil empire of business ' (Chaflee and Sherr 1992. p. 9,-^). If 
academic 'I QM is to emerge as an agent of organizational 
reform, it is likely to come about more through faculty iniiia- 
ti\e than external pressure. 




How Can the Governance and Finance 
Considerations Be Managed? 

As large sums of money are contemplated and eventually 
allocated for educational technology development, college 
and university boards face a numlxjr of daunting tasks 
(Krebs 1996). First, boards must closely monitor regulatory 
legislation and actively participate in public policy debate. 
DivStance education providers must stay abreast of federal 
and state regulations, which often adversely affect the inter- 
state delivery^ of programs and services. Second, boards must 
establish a telecommunications policy and a vStrategic plan 
for its implementation. Third, boards must shepherd 
resources by defining genuine instructional needs and iden- 
tifying appropriate technological solutions to fulfill them. 



What Conclusions and Recommendations 
Can Be Drawn? 

Colleges and universities are just now crossing the threshold 
beween modest experimentation with and mainstream 
adoption of information technologies (El-Khawas 1995; 

Green 1996b). Because of the serious repercussions refc^rm 
efforts are already having on the academy, a number of 
conclusions and recommendations are warranted. Following 
are seven conclusions: (Da paradigm shift can occur only in 
institutions committed to comprehensive reform; (2) 
attempts to change the classroom focus from “the sage on 
the stage” to collaborative learning are likely to fail without 
a substantial commitment to professional development; (3) 
higher education will continue to he market driven, requir- 
ing redoubled efforts to define academic productivity; (4) 
new constituencies appear to be well .ser\'ed by a variety of 
available distance learning venues; (5) the TQM movement 
has made impressive inroads in higher education administra- 
tion; however, very little penetration has occurred where it 
tnost matters — on the academic side of the institution; (6) 
even as instructional use of technology ri.ses, in.stitution;il 
support for applications development has been dilator)': and 
(7) the hi.storic commitment to core values in traditional 
undergniduate education has wavered; the same vacillation 
lhre;itens to undermine general education recjUirenKMits in 
electronically deliverer.! tx'rtificate ;ind degree programs. 

In the ;ibsence of conclusive d;ita with respect to wise 
technology choices and successful teaching/learning models. 




institutions must carefully prepare today for what is antici- 
pated as a widespread integration of information into teach- 
ing, learning, and research. Following are seven recommen- 
dations for beginning this process of integration: (1) create a 
venue where key stakeholders can analyze major technology-' 
issues and purchases; (2) assert the value of technology- 
based learning from a variety of research perspectives; (3) 
establish quality standards for certificate and degree pro- 
grams; (4) avoid pitting traditionalists against technology 
enthusiasts; (5) make collahomtion and cooperation, not 
reengineermg and restructuring, the new institutional buzz- 
words; (6) retain a strong commitment to adequate library 
.staffing and funding; and (7) prepare for success by creating 
the necessary support stmctures. 
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FOREWORD 



The use of the word vUiiial. as in the virtual campus, the 
virtual classroom, or the virtual library, is intended to convey 
the meaning of the use of electronics in enabling the flow of 
information for specific reasons. The success in creating a 
v'irtual world depends upon how clearly the objective(s) has 
been defined and to w^hat extent the processes necessary for 
the accomplishment of the objective have been designed. 

For many institutions, the purchase and use of electronic 
technologies have been done using the Mount Evere,st men- 
tality. This ‘ because it’s there” approach to electronic tech- 
nology has institutions purchasing the new'est and best 
equipment for fear that if they don't, they will not appear to 
be an institution that is on the cutting edge. This approach 
also can be likened to the Yuppie toy approach; i.e,, the 
institutioii with the most toys wans. 

1'he institutiem that approaches the virtual campus con- 
cept w'ith the attitude that the new technologies are merely 
better tools that can be used to help the institution effec- 
tively and efficiently achieve its educational mission will be 
far more successful in the long run. Using this approach, 
in.stitutions will take a holi.stic approach to the use of tech- 
nologies. They will ask basic questions such as: What is the 
long-term vision for our in.stitution? What education out- 
comes are our faculty striving for? What are the skills and 
.support .sy,stems neces.sary to unify the education mission of 
the institution with faculty performance? What role will the 
new technologies play in helping all areas of the institution 
be successful in meeting their responsibilities? Helping us to 
understand the complexities and interrelationships of the 
vimial campus is the j irpo.se of this ref;ort. 

Gerald C. Van Diusen, professor of English with an em- 
phasis in distance education at Wayne County Community 
College, has reviewed over 200 publications in his effort to 
synthesi/.e the knowledge base concerning the virtual cam- 
pus. rhe author lK*gins by first examining the assumptions 
underlying leaching in higher education and then examines 
how the new technologies challenge old assumptions and 
supfX)it the re.search on the effectivene.ss of interactive 
learning and .scholarship. Hr. Van Husen then takes the 
reader llirough an examination of how and why the basic 
administrative and support .systems mu.st be carefully consid- 
ered if the virtual campus is to be a success. 'I’hc aiahor’s .set 
of seven conclu.sions and sewn recommendations provide a 
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base that institutions can use to implement the new tech- 
noloi^ies systematically and successfully to support the long- 
term educational \ ision of the institution. 

Higher education has always been seen as the curator, 
creator, and critic of the basic knowledge of 01..“ world. This 
basic knowledge is being drastically affected by its rapid 
transfer through the new electronic channels. The traditional 
world of higher education mu.st either embrace this new 
vimial world or iK'come less relevant in the value it adds to 
society. How effectively instiluti('>ns link the tools of technol- 
ogy’ w ith their educational vision and mission wall determine 
their continued success in being a primary' source of educa- 
tion and knowledge for our society. This report on the vir- 
tual campus will help institutions engage in conversation 
concerning their part in the viitual world expanding around 
us. 

Jonathan D. Fife 

S(.‘ries Kditor, 

IVofes.sor of Higher I'ducation Administration, and 
Director. HRIC Uearinghou.se on Higher Education 
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INTRODUCTION 




Ihe best way to predict the future is to invent it. Alan C. 

Kay, Keynote presentation. EDUCOM ‘88 Conference, 

Washington, O.C. 

The virtual campus is a metaphor for the electronic teach- 
ing, learning, and research environment created by the con- 
\ ergence of several relatively new technologies including, 
but not restricted to, the Internet, World Wide Web, com- 
puter-mediated communication, video conferencing, multi- 
media. groupware, video-on-demand, desktop publi.shing, 
intelligent tutoring .systems, and virtual reality, 'fhe melding 
of these information and communication technologies has 
become possible becau.se of the remarkable growth of com- 
puting power, estimated by “.Moore’s law" to be doubling 
ever)' two years (barker 1994). 

In the literature descril')ing this enriched educ*ational envi- 
ronment, “virtual universily," “electronic cla.ssroom,” and 
“virtual cla.ssroom*' are often used in v'cr>' specific technolog- 
ical contexts. Eor example, a vimial or electronic classroom 
may refer to a room ec|uipped with multimedia capabilities 
or configured for \ ideo or computer teleconferencing. In 
thi.s monograph. howe\ er, "virtual campus’ is used more 
broadly to epitomize the funda*‘‘ienial cultural and techno- 
logical transformations that many ccilleges and universitie.^ 
are experiencing as a respon.se to a number of internal and 
external pre.ssures at the clo.se of the twentieth cenluiy. 

At the one end of this ex|-)ansive metaphor is the tradi- 
tional four-)'ear liberal ans campus, .such as Hamilton 
Ca)llege. located on a hilltop in Clinton, New York. Within 
this carefully cultivated learning environment, a number of 
targeted applications of instmctioual technolot^ies, recently 
introduced for the purpose of enhancing exi.sting re.sources 
or addressing “variances from the ideal," in Smallen’s ( 199.^, 
p. 22) phrase, have taken root among the .sheltering oaks of 
this “ediicational Camelot" (p. 22). 1’echnologies such as 
electronic di.scussion groups and computer networking are 
incorporated into the curriculum to .stimulate traditional 
classroom interaction. Additional technologies, .such as .sci- 
entific imaging software, a.ssi.st students in vi.suali/.ing com- 
plex molecular .structures or advanced mathematical models. 
Beyond ihe.se applications of technology, prep .school appli- 
cants admitted to the campus can reasonably anticijxite the 
.same kinds of residential li\ ing experiences that generations 
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of alumni have enjoyed since the college's inception in 
1812. 

At the other end is the true “virtual university," such a.s 
Knowledge Network CKN, formerly Mind Extension 
Liniversiiy), owned by Jones Intercable, the seventh largest 
cable operator in the United States; or the incipient Western 
Governors University (WGU; a.k.a. Western Virtual 
University), perhaps the most ambitious distance learning 
project in the countiyc Virtual colleges and universities, like 
KN or WGU, employ a full range of distance learning x^ch- 
nologles, such as satellite-delivered telecourses, interactive 
television, and computer-mediated communications. 
Delivering courses and even degrees under the auspices of 
accredited public institutions (like the Universities of 
Oklahoma, Delaware, and Maryland), KN shares its 
revenues, presently, as it seeks independent accreditation 
(Sutton 1996). WGU, on tlie other hand, draws resources 
from corporations and higher education institutions in the IS 
member .states and one territory. Students in these programs, 
often older working adults, interact with their instructor and 
with other students, .simultaneously or on a delayed basis, 
from tlieir homes, offices, or other remote .sites. In the.se 
instances, the traditional cla.s.sroom has been transmuted into 
“a cro.ssroads of information How" (Taitt 1993, p. 3). 

Across the .spectrum of higher education proN’iders, be- 
tween the Hamilton Colleges and the Knowledge Network.s, 
are the re.search in.stitutions, public comprehensive universi- 
ties, community colleges, and proprietary’ .schools that are 
poised to reinvent themselv es for the information age or. 
more aptly, for the "Age of Networked Intelligence" (Tap.scott 
19956). Mo.st, like .St. Louis University and Ea.sl Carolina 
Univ'ersity, u.se in.stmctional technologies to enhance tradi- 
tional programs (Kalmbach 1994). Others, like California State 
University, are lev'cniglng technologies to deal with explosive 
growth in enrollment, projected to surpa.ss one half million 
by 2005 (We.st and Daigle 1993). Similar in.stitutions are devel- 
oping di.siance learning programs to accommodate the .special 
needs of working adults and other new constituencies ((uo.ss 
1995), Di.stanced interaction .serves the needs of traditional 
.studcMits as well, “for .skills of collaboration with remote teatii 
members will be a.s central to the future American workplace 
as performing .structured ta.sks (juickly was during the early 
.stages of the industrial revolution" (Dede 1990, p. 2 i7). 
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I Historical Context 

It is important to understand the histt)rical context for to- 
day s virtual campus. Calls for reform based upon the poten- 
tial of alternative educational media have been heard before 
(Cuban 1986, 1989; Saettler 1968, 1990). 

Support for the integration of \’isual instnictior»al materials 
into the curriculum date hack at least to 1928 with the publi- 
cation of Anna Dorris* Visual histmctiori iu the Public 
School (Saettler 1968). An audiovisual instaiction movement 
flourished in the late 1940s, promoting a modern technologi- 
cal means of prox iding students with concrete or nonx erbal 
learning experiences (Wagner 1990). 'fhe weakne.ss — and 
ultimate failure — of both reform mcn ements was that they 
“emphasized materials at the expen.se of the instaiction, and 
\ iewed the media as in.struciional aids rather than as an 
integral pan of the instructional process** (Wagner 1990, 
p. ID. 

The 19S0s saw significant economic committment by the 
federal government and by a prixate foundation to the de- 
velopment of educational televi.sion. 'fhe National Defense 
Hduc ation Act ( fille \'ll) of 19S8. the Federal 
(Communications ('ommission. and the Ford Foundation 
prox ided vital .seed money for research and .suppon of edu- 
cational programming. W’hcn federal funding sloxved, in- 
structional u.se xvaned (Tyler 19"’S). 

In the 1960s and 19"^0s the systems models and concepts 
of educational technology (Banalhy 19()8; Dick and Carey 
19“*9, 198S) XX ere dex eloped to j-irox ide the framexx'ork for 
integniting xx hat xve hax e learned from hehax ioral science, 
cognitive p.sycliologx , and communication theoiy. 
Cairriculum and cour.se de.sign haxe been rex’olutioni/.ed by 
systems thinking, xxiiich promotes the identification f'f the 
.stages of the instructional design and dex elopment j locess. 
Systems thinking has produced significant aclix ity in the 
areas of needs assessment, in.struciional secjuencing. metlia 
production anti utilization, and go<d a.s.sessment (Wagner 
1990). 

Ollier beneficiaries of the systems approat h hax e been 
Mastery l.earning (Block 1980) and programmed anti auio- 
luiorial insiruttion (Keller 19(iS). .Such elements as "unit 
mastery." st-lf- pacing, anti the tleemphasis of lectures set ihe 
stage for later C'omputer Assisietl Instrut lion (CAD and. on 
tht* X irtual campus. Intelligent CAl. 



//»(' Virtitfil 



16 





Today, in response lo subsuiniial forces at work outside 
and from within, higher education institutions are poised to 
inve.st precious resources on new technologies that nray 
open doors for students and faculty that they did nc^t ev^en 
know' existed. 

Pressures on Higher Education Providers 

The transfer of these new technologies to the college cam- 
pus is at the center of a refc^rm movement designed, as the 
literature suggests, ic^ “transform, “ “restaicture," or “reengi- 
neer” higher education administration and instruction 
(Beaudoin 1990; Bleed 1993; Jensen 1993; Guskin 1994a, b; 
Meterick 1993; Katz 1993; Massy, Wilger, and Colbeck 1994; 
FMater 1994; Shapiro 1993; Simpson 1993; Twigg 1993; West 
and Daigle 1993>. The impetus to traasform the academy 
from an industrial to an information paradigm derives from a 
number of technological, economic, demographic, political, 
and pedagogical trends: 

• The ubiquity of powerfui uffonUihle pet'soual coniputet'^^ 

has iticreaseci ted.uioloy^ical resources for tccichi)i^, ieani- 

/4/^c atui research. 

W'ilh the introduction of the IBM BC in 19HI, the liierar- 
chical mainframe culture of the 1960s and B^^Os has ceded 
computing power and institutional data to individuals previ- 
ously outside the loop (Anadan 1994; Katz 1993). Market 
forces are producing user-friendly, high-capacity information 
technologies at e\er-declining prices, 'fhe computer has 
become the center or “synthesis device" for a wide assort- 
ment of information and telecommunication lechn(^logies. 
1‘he interconneclivity of these devices provides opportunities 
for advanced instructional and research capabilities (Dede 
1990). In 199S. the majority of [^ost.secondary institutions 
report that most faculty and sludcMits “routinely use” per- 
sonal computers in their academic work (Hl-Khawas 199"^; 
Green I99()a). 

relecomnumications technologies are Aiding institu- 
tions that h:ive di.slance education programs with new op- 
tions in response to learners' changing demographic pro- 
fik's. The new tec hnologies can a.ssist with “problems n\' 
.scale' (not enough .students witli unusu:il learning nc'eds in a 
single location and lime), rarity (an instructional specialty 
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not locally available) and cognitive and emotional style (stu- 
dents with visual learning styles can benefit from the multi- 
media format ot' distance learning)” (Dede 1990, p. 250). 

• CorlX)}'ate cdiicatUm are assuming a larger 

share of the higher education function. 

For much of this century*, companies have routinely of- 
fered programs of apprenticeship or on-the-job training to 
employees to fill the gap between formal education and the 
technical competence required for satisfactory job perfor- 
mance. 0\ er tlie decades, these programs have grow n and 
.solidified into a formal system of education and training. In 
a 19“^"^ report produced for the Conference Board, 

Education in Industry, Lusterman provided a more deftniti\ e 
picture that “left little doubt of the existence of a major edu- 
cational enterprise in w’hich college^s and universities were 
(and still are) but little involved” (l.ynton 1984, p. 27). 

rhe explosix e grow th of corporate participation in formal 
education and training is illustrated by the fact that for 1992. 
American corporations budgeted I2() million more hours of 
employee in.struction than for the previous year (Davis and 
Botkin 199 0. “'rhis is more growth in just one year than the 
enrollment grow th in all the new comentional college cam- 
puses built in the Tnited States between 1960 and 1990” 
('rap.sc t)tt 199S, p. 200). 

rhe implications of corporate education programs for 
higher education pixw iders are plain. Colleges and universi- 
ties must adapt the traditional kindergailen-to-collegc model 
to the reality of lifelong learning, “'rhe half-life of what a 
person leains is getting .shoner and shorter. Today, half of 
what an engineer learns as a freshman is effectively obsolete 
by the time he or she graduates from college and enters the 
labor force. W'hcn you have that speed of change you must 
upgrade your education throughout your life cycle” (l)a\ is, 
(|Uoted in “Slicing the Learning Pie” 1996, p. I ). 

1‘urthcrmore, I'ormal certification j')roc'edures will have to 
keep pac e with marketplace recjuirements. If employers 
must teac h basic skills to recent graduates, (he value of tra- 
ditional certific ation will be diminished. C'ollegcs and univci- 
sities mu.st “embrace the new technologies and . . . c'oinprc- 
heiul w hat the need is out iIkmc that they are .sen ing” 
(Da\is, (juoted in “Slic ing the Learning Pie” 1996, p. 2). And 
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they must do so on a continuing hiusis, making certified 
graduates students (or life. 

• Providing }'esources to match the needs of nan trad it io)iai 
students has created difficulties for an increasing number 
of higher education ifistitutions. 

The last quarter of the twentieth century has witnessed a 
steady grtnvth in enrollment at postsec(^ndar>’ institutions 
and a remarkable increase in the percent of nontraditional 
students. In 1978, 11.3 million students were enrolled in 
two- and four-year public and private in.stitutions of higher 
education; in 1983, 12.S million; and in 1991. 14.2 million. 
Knrc^limenl is projected to rise to 16 million by the year 2005 
(National Center for Hducation Statistics [NCHSl 1995). 

C'ampus demographic* patterns are shifting to retlect a 
much wicier range of student characteristics. Enrollment 
increases of African American, Hispanic, and Asian AnuTican 
students, particularly at public re.search and doctoral institu- 
tions. have begun to challenge traditional patterns of under- 
representation (Carter and Wilson 1995). The enrollment of 
w'omen has increased markedly over the same period, from 
slightly under 50 percent In 19"8 to fully 55 percent by the 
mid-1990s. The number of colder .students (25+) has .steadily 
ri.sen to a peak of 44 jKM*cent of total enrollment in 1991 
(NCHS 1995). 

1’he community college “open door" Ivas held panicular 
appeal to nontraditional students. I’he I'.S. Department of 
Hducation repoHed that in I992-93. of the nearly 5.5 million 
students enrolled at the more than 1.000 public two-year 
colleges, 2'“ i*)erceni were .students of c'olor (cited by 
Anandam 1994, p, 4). In addition, community colleges .serve 
siib.siantially more dependent .suiclc*nis aged 18-24 with fam- 
il\ incomes below SI 5,000 ;md. compared to four-year in.sii- 
tulions. nearK' double the number of .students with high 
.school grade point axcrages of C> and below (l)t)ugherty 
1994, p. 5). 1bday at mo.*^t American community cc^lleges. 
one in three studcaits recjuires math remediation, and onc‘ in 
huir nc'c'cls Hnglisli remeclialiotv Nc*aii\ lO perccail attend 
parl-lime M-l-Khawas 1995, p. 23). 

On the virtual campus, tlie prol*)lem iti proxiding 
ivs()iircc‘s to match the nec‘(is ol nontraditional students e.\ 
(cmkIs to “technology literacy" among .students and to ilu‘ir 
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access to computers and networks at home and work. Part- 
time students, for example, may (jnly he able to access a 
computer or network from an on-campus lab, and may only 
gel to campus once a week for an evening class. 

• Ivctenial pressures to proride qiumtifiahle evidence of 

quality in undergraduate edtication have left institutiom 

pofideypig ways to "measure the unmeasurable. " 

Prior to 1980, joostsecondarv' institutions defined and mea- 
sured quality in terms of “inputs” — for example, average SAT 
scores of successful applicants, the number of faculty' pos- 
sessing doctorates, or the extent of library holdings. With the 
1980s came external pressures to assess outcomes, or to 
document “outputs,” including test scores or graduation rates 
(C'haffee and Sherr 1992). More recently, legislators, employ- 
ers. and students have demanded that colleges and universi- 
ties develop stricter measures of accountability and academic 
productivity. 

On the vinual campus, academic productivity is the cen- 
tral rationale for infasing information technology into the 
educational proce.ss. 'VCe define productivity here as the ratio 
of output to the re.sources inve.sted to produce it. “If a col- 
lege or university education is the output and if the cost of 
achieving the same is the mea.sure of input resources, then, 
adjusted for inHation. higher education has been increasingly 
less productive for quite some lime” (Helerick 199"^, p. 1). 
^X'ill the infusion of technology make institutions more pro- 
ductive? 'fhe answer will lie in how’ these technologies are 
applied. If tfiey are purchased as holt-ons to existing 
proces.ses, improvement in the ratio of output to investment 
is unlikely. If, however, they are ]:>urchased as part of a 
strategic plan to restructure the in.stilution, iinj^rowment in 
the ratio is possible. 

Students, parents, and eni]^loyers have demanded that tlie 
curriculum be more directly relexant to their needs. Students 
continue to make decisions about attending college not only 
on the basis of cost but in terms of the benefits received and 
the lime it takes, laiilhermore; Altbach ( 1992) notes that 
■industries hav e c-stablished formal linkages and research 
pannerships with universities in ortler to obtain help w itli 
research they feel is important. 'I'his relationship has implica- 
tions for tlie c'uiTiculum as indu.-.trial firms have sought to 
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ensure that the skills that they need are incorporated into 
the CLirriculunV’ (p. 49). 

De\ eIoping valid, reliable measures of quality that satisfy 
the demands of various external constituencies and that still 
preserv e the traditional autonomy of academic institutions 
will not be an easy task. To that end a number of institutions 
are working to establish quantitath e approaches that ad- 
dre.ss such elusive, hard-to-define concepts as producti\ ity, 
efficiency, and effectiveness (Gaither. Nedw ek, and Neal 
If institutions fail to do so, the prospect exists that 
externally generated measures will be brought to bear. 

Technology and Reform 

In its broadest .sense, technology is “the knowledge that a 
ci\’ili/ation has available for adapting and using the em iron- 
ment to fit its needs*’ (Anandam 1994, p. 3k For the higher 
cducatkm provider, the primary need is “to remain a viable 
institution in order to serve its students effectively and effi- 
ciently and a .secondaiy need is tc^ enhance the productivity 
of its employees and the (|uality of the working environment 
in order to achieve its primary need” (p. S). 

.Nationw ide, many colleges and uniwisities have sought 
to remain viable during a period of intense pre.ssure through 
extremely shor1 -sighted, ad hoc deci.sion making. (9ne such 
approach rs the path of lea.st resistance, downsizing via in- 
crea.sing tuition and fees, cutting nonfaculiy po.sitions, cut- 
ting pan-time faculty, enacting pay cuts, draining active ac- 
coirnts, reducing or freezing library accjuisitions, and 
deferring maintenance (Adams and Falrner 1 993). Another 
appr'oadi is to look upon information and communication 
technologies as the “magic buller* for reducing co.sts w hile 
simultaneously improving in.struclion. I*or example, a review* 
committee at 'T’emple I'niversity concluded: 

(l'>r()uic({lly muicr/Hftdcd ({mhifioHS, cnid stretched 
thin, ’lenipie nonetheiess has pUnnied for and shent 
money on tecinudi)}^^' over the last decade for admin is- 
tratitv. research and teachini> fafposes. Afthon^h ad- 
ministrafire and research compntiny, have henefted 
from taiiveisityn'ide planninjif, there has been no /dan- 
nin/>for the nse oftechn<d(\i{v to im/muv teachin/> a fid 
learnin/f. /has, des/dtethe didhns s/fent, faculty haiv 
exi)erie)tce{^\^tp}e's /xdicyas ivhat Steve (d/hert has 




characterized as "lurch, chsis. lurch, crisis/' Vye result 
is a system that is out of whack {hxken et al 1995. p. 49). 



T(xhiy the literature of higher ecliieation is suffused with 
the rhetoric of systemic reform and strategic planning. 
Heterick (1993) suggests that for the first time since the in- 
\ ention of mo\ eahle type we liave “the opportunity and the 
technology" to break with the traditional higher education 
paradigm, hut there are philosophical differences among 
theorists and practitioners as to the pace of change: 

'Ihere are those who subscribe to the Mario Audretti 
school of change, "If eivtythi}tg is wider co)Urol. you 
are going too slow. " For them, the occasion of the 
emerging digital technology is reason enough to 
change. A more moderate cowse of action follows the 
fust law of iring walking. "Xeier let go of u hat you hare 
hold (f until you hare hold of something else. " Such 
moderates will ask for somethijig more than anecdotal 
eridence that a dramatic shift to digital technology trill 
significantly improre either the efficieftcy or the ejfec- 
tireness of teaching and learning. And finally, there are 
those who follotr the fust law (f engineehng, "If it ain V 
broke, don t fix it . " For the educational conserratires it 
will fust he necessary to demonstrate that some, or all, 

(f our current approaches are. in fact, broken {\). 8). 

Institutional change carries with it significant political impli- 
cations. Regardless of leadership philosophy, it cannot be 
dix’orced from the context of students’ needs, faculty roles 
and responsibilities, .society's expectations. legislative con- 
straints, accreditation concerns and, perhaps most impor- 
tantly. the objectixes expre.ssed in one's mission statement. 

Thus it is that two di.stinct reform philosophies emerge 
from the literature, each from (juite diffe nt policN’ perspec- 
ti\cs. The first approach considers educational institutions to 
be exolvin^t. w ith technology performing a support function. 
*rhis approacii adtlrcsses the c|uesti(jn, “How can lelec'om- 
muni(,ations lx* usetl to assist and extend the ongoing re- 
structuring movement?" <R(7ckman 1991. j"). 28). 'Hie .second 
approach considers educational institutions to be undergo- 
ing a revolution, with technology itself responsible for many 
of the dramatic changes taking place. ’I'his .sevond approach 
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addresses the question, “How can telecommunications cre- 
ate educational restructuring to increase the productivity and 
success of schooling?" (Rockman 1991, p. 28). The choice of 
policy pers[:)ectives derives in large part from the ethos of 
the particular kind of institution. 

The ethos of an institution is crycstallized in its mission 
statement, which will vary' according to the nature of the 
institution. While the Carnegie Commission on Higher 
Education has formulated an elaborate and systematic classi- 
fication of institutions, for our purposes here there are mainly 
four kinds: the community college, the liberal arts college, 
the public comprehensive university, and the research uni- 
versity. Change at an institution is likely to occur when exter- 
nal circumstances influence the institution's capacity to de- 
liver on its mission. For example, a small liberal arts college 
might emphasize the preparation of generalists for lives of 
“active citizenship" (Smallen 1993). In this instance, change 
might merely mean reform which, according to Toombs and 
Tierney (1991). “denotes a return to a natural or normal state. 
It connotes a condition in which the direction of change and 
the final .state are known" (p. 9). Thus, a departure in cur- 
riculum from the Jeffersonian ideal might prompt an alumni 
protest, resulting in a reconsideration of the curriculum. On 
the other hand, change might mean “traasfonnation" which 
“connotes a metamorphosis" (Toombs and 'Fierney 1991, p. 

9). In the late 1980s, for example, an announcement by the 
National Science Foundation of plans to create a new na- 
tional high-speed data communications network resulted in 
new emphasis by re.search universities on network connectiv- 
ity that would “increase campus computing integration and 
mitigate the complexities of a fragmented and diverse com- 
puting environment" (Katz 1993, p. 17). In both ca.se.s, 
change occurred in re.spon.se to external pressures to “re- 
form" or “transform." consistent with the .stated objectives of 
the in.stilulion. In general, reform literature makes no such 
linguistic di.stinctions, though in mo.st instances such distinc- 
tions are crucial to the succe.ss of the innovation. 

emails for significant educational reform based upon the 
potential of t'cchnology must addre.ss the integrative nature* 
of change wiiliin an organization. When an innovation is 
successfully integrated, it becomes in.stitutionali/.ed; that is, it 
is supported by and integrated into other a.spects of the 
organization (Cairiy 1992). In.stitutionalization is a gradual 






procc.ss, not the result of administrative fiat. Cuban U986) 
obsen-es that past failed attempts to integrate technological 
solutions to educational problems tend to follow a cycle. 

First, there is a pericKl of excitement and unreasonable 
clainivS — what Rockman calls “technohype" (199L p. 25). 

This period is followed by one of very low-level implemen- 
tation, ^\’ith relatively marginal participation by faculty* and 
staff. Last, fru.stration and disillusionment lead to relegating 
the technology to “add-on" status or a dusty' death on a 
closet sh df (see also Green and Gilbert 1995). 

Today, there is again a pressing call for technology' to 
prcA'ide expanded higher educational oppoitunities to a \*ery 
wide spectmm of present and potential clientele. The task of 
integrating the new fechnc')logies into the mainstream of post- 
secondary' leaching and learning, not to mention the broader 
organizational culuire. is all the more daunting because of 
numerous obstacles and competing interests, which include: 

1. A lack of adequate leadership at all levels of implemen- 
tation (Keansley and Lynch 1992). 

2. ()\eit resistance from an entrenched faculty and admin- 
i.straii\*e culture, "^OO years in the making (Althach 1992). 

3. Deemphasis of teaching over re.search, especially in 
tenure and promotion decisions (Cartwright 1994b; Keig 
and Waggoner 1994). 

4 . An increasing number of part-time faculty (Fl-Khawas 
1995) without adecjuate technical training or support 
(Digranes and Digranes 1995). 

5. Inadeciuate startup and ongoing funding (Krebs 199()). 

These and other ob.stacles illu.strate Darby’s (1992) conten- 
tion that “the primaiy' constraint is neither technical nor ped- 
agogical but orguni/.atk)nal and .social in nature" (p. 195). 

Ovci coming such ob.stacles rec|uires technology leader- 
ship that permeates the organization from top to bottom. 
People involved in the change proce.s.s — admini.strators, 
faailty, .students, and staff — must at lea.st informally accept 
responsibility for encouraging and .sui')porting each other in 
the use of tec hnology to solve pressing problems. 1’hey mu.st 
believe in v\ hat they are doing, be w illing to .support the 
;i)location of resources for technologic al solutions, atul ha\c‘ 
acce.ss to prerec|uisite icvhnical expertise (Kearslev and 
Lynch 1992). 
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The Organization of the Report 

I'he tbcus of lliis monograph is of necessity limited to 
changes occurring in higher education institutions that are 
committed t(^ reform via technology. A sur\'ey of the litera- 
ture finds reform characterized by changes in teaching, 
learning, research and scholarly activity, oiganizaiional cul- 
ture, and governance and finance. Section two takes up 
teaching on the virtual campus and how institutional vari- 
ables intluence adoption of inforination technologies accord- 
ing to their particular missions and goals. vSection three, on 
classroom learning, contrasts traditional and virtual cla.ss- 
roums and de.scribes the interface capabilities of various 
technologies. Section four explores recent reconceptualiza- 
tions of scholarship as well as new computer-based tech- 
nologies that are beginning to influence both the methods 
and substance of research. Section five depicts efforts to 
reform both the bureaucratic and academic s[)heres of higher 
education institutions by applying principles of Total Quality 
Management. Section six delineates some (.if the important 
new’ responsibilities of governing boards, including monitor- 
ing regulatory’ legislation, establishing a telecommunic ations 
policy, and shepherding re.sources for technology. The final 
.section draws conclusions from the literature and makes 
recommendations for in.stitutional planning and re.searcii. 




TEACHING ON THE VIRTUAL CAMPUS: 
NEW ROLES, NEW RESPONSIBILITIES 



Ihis instnnncfit ca>t teach. It can illuminate yes, and it 
tan et en inspire. But it ca?i do so only to the extent that 
humans are determined to use it to those ends. Other- 
u'ise. it 's nothinji> hut irires a?id lights in a box. Hdward 
K. Murrow. referring to llic early potential of radio 
(({uoted hy Gross, Muscarella, and Pirkl 1994, p. 139), 

rlie Huropean university model, first established in 13th- 
centun I ranee, has remained for 700 years the ‘one eonv 
mon academic model worldwide" (Altlxich 1992, p. 40). 1’lie 
resilience ^ f this model, as evidenced by recurring adapta- 
tion to changing circumstances, is all the more remarkable 
when we consider that of 70 institutions dating back to the 
Reformation, 67 are colleges and universities (Hrnst, Katz, 
and Sack 1 99a). 

.At the center of this Paris model is ie professeur, whose 
academic autonomy became .solidified in the institutional 
ethos sevcT: centuries agt) (Altbach 1992). Deriving power 
not from the ability to teach or conduct research but from 
tile right to certify and examine, the professor determined 
the period of .study for students in residence (Toombs and 
l ierney 1991). In medieval Scotland and later in colonial 
America, i iirriculum took shape and a eredit-for-eontact 
iiK.’.lel was established; student progress became a function 
of hours clocked in the lecture hall, .seminar room, or labo- 
ra‘or>' I’he model, or paradigm. ac(|uired a number of veiy 
spevific attributes, which continue today. In the Instruction 
Pamdigm (Harr and fagg 1993; Hoggs 1993-96; Gilbert 1993; 
O'Hanion 1993-96), the professor imparts selected knowl- 
edge. primarily through live lecture and di.scus.sion, and sorts 
students into categories ba.sed upon achievement or merit. 
.'Students sit passively during lecture, participate sporadically 
in discussions, toil individually with a.ssignments, and .strug- 
gle <. ompetitively during examinations, lastruetional tech- 
nologies. if and when applied, play a support function. 
Glasses, meeting topically lor 30 minutes a .session, begin 
.iround l.abor Day and end before Memorial Day each year. 

Rellecting on tlie slKirtcomings of such a system, Garl 
Rogers antit ipated the pivotal issue almo.st 30 years ago. 

IJ instead oj J\n usi}ij^ all our intere.^t mi the teacher — 

U hat shall t teachy I low can ! prone that / hare tanpht 
it.'' I loir can I Xnivr" all that I should teach? — wefo- 
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cused our interest on the student, the questions and the 
issues would all he different. Suppose we asked, what 
are his purposes in this course, what does he wish to 
learn, how can we facilitate his learning and prowth? 

A eery' different ty{xi of education would ( cited in 

Bonwell and Eison 1991, p. 63). 

■‘Ironically," as Gross ( 199"^) ol')serws about tlic Instruction 
Paradigm, "we have known for years that this is not the best 
way to teacli" (p. 30). Numerous obstacles and competing 
intere.sts, outlined earlier, have prevented faculty and institu- 
tions from exploring a broader array of instructional options. 
As an industrial model of efficiency, the large ledurc hall 
was deemed appropriate for a labor-intensive en\ ironment. 

Instruction Versus Learning Paradigms 

'Ibday’s virtual campus selves \’arious constituencies in dif- 
ferent ways. The instructiem Paradigm continues to define 
policy and practice for many higher education providers, 
pailicularly four-year liberal ai1s in.stitutions. In< reasingly, 
however, new information and communication technologies 
meliorate the residential collegiate experience by improx'ing 
educational sen ices. Students register, access tran.scripts, 
apply f( . financial aid, locate resources, and communicate 
after t la.ss with professors and fellcw .students thrc>ugh tech- 
nological links. Li\e le ures, presentations, and discussions 
remain the dominant mode of classroom instruction, but 
new technologies play an increasingly prominent role. 

Other institutiems have begun to transform educational 
policy and practice by emphasix.ing student learning out- 
comes and hy re.struct tiring the work of faculty members 
(Harr and Tagg I993; Gilbert 199S; Guskin I99 t). In the 
I.earning Paradigm, educational |■)^oviders ha\e shifted the 
focus from providing instruction to producing learning (Barr 
lul fagg I99S; Boggs I99S: O Banion I993-96) 'file role of 
the professor has shifted from lecturer to coach and mentor 
(Ctross 1995). A paradigm shift is now po.ssible because fac- 
ulty have available powerful new tools to wed theory to 
I'>ra( lic e. A substantial research base lias e\ oh ed to exteiul 
our knowledge of learning: instructional design processes; 
cognitiw, affectix'e, and pliysiological learning styles; dis- 
tanev learning theory; adult learning tlieoiy (androgogy): 
and acti\e and cooperati\e learning .strategies. Interactixe 
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learning resourcvs such as on-line computers and compre- 
hensive multimedia have created many new venues for 
teaching and learning. As the Learning Paradigm matures, 
the rc^le of the professor will change and possibly even be 
radically transformed. According to one such scenario, "the 
professor” is replaced by "the specialist” who "will he em- 
ployed on a contract basis to produce specific products or 
deliver specific services; many will work part-time, often 
from their homes, linked to learners through technology” 
(O'Banion 1995-96, p. 23). National faculty unions such as 
the National Kducation Asscxialkm (NEA), the American 
Federation of Teachers (ALT), and the American Association 
of [University Professors (AAUP) have already begun to ad- 
dress Issues concerning technology and organizaticmal 
changes in their publications (Gilbert 1995) and to exhort 
locals to remain vigilant regarding attempts to unilaterally 
impose changes involving working conditions (Task Force 
on Technology in Higher Education 1996). 

Clearly, before a true paradigmatic shift is likely to occur, 
technology leaders within and outside the academy will 
have to grapple with a number of crucial issues, a fc*w of 
which are succinctly articulated by Merchant (1995): 

U'7;^// kfioirlc(f(fc is trotih in the context of an 

i>icreasinf^fv direfse society nested irithin a globed 
eccnioniy}' Who decides what knouiedge is to he mea- 
sured ctfid how will it he measured'' What should 
schools look like, with respect to their organization for 
teaching and learni}ig!' Who should participate hi deci- 
sions affecting the educational experiences of students 
and what should this participation look like? What are 
the cousecjueuces if specific educational policies and 
practices for the different participants? ( p, 2(^cS). 

Institutional Variables 

Smallen ( 1993) descrilxs an ideal learning environment as 
one ha\ ing two fundamental characteristics: "subject engage- 
ment — (.‘onsistent (;pj^ortunities for students to actively en- 
gage subject matter — ami interaction — consistent opportuni- 
ties for studeitts to interact with other students and the 
instructor to test their own ideas and to learn from the ideas 
of others” (p. 23)- lairthermore, Smallen advances a thesis 
that selves as a crucible to te.st the effect ix encss of informa- 
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lion technology applications within the context of different 
institutional missions: 

Successful applicatioiis of techy lolog}' to the learning 
process, at a)iy institutkni, will he o)ws that address 
eariances from the idea! learning enuironment. 

Technology applied in a manner ohlunous to these vah- 
(inces will not improve teaching and leartiing, and will 
waste critical institutional resources i\>. 22). 

Against this standard, we can begin to measure effectiveness 
in tertns of how the new technologies assist institutions in 
fulfilling their unique missions. 

PosisSecondary institutions vaiy in adopting information 
technologies ft^r classroom use according to their particular 
missions and goals. In the united Slates, four types of higher 
education institutions predominate: 'h*. Ibur-year liberal arts 
college, the American re.search uiiiversity, the public com- 
prehensi\e university, and the comnuinity colleg \ 

The four-year liberal arts college 

For many Americans, the small liberal arts college represents 
the ideal environment in which to develop intellectually. 
Small clas.ses, individual attention, and accessibility of faculty 
and staff create a milieu that has been likv^ned to an “educa- 
tional Camelol" (Pew Re.search Report, cited by Sinallen 
PW. p. 22). The philosophy of a liberal aiis college is to 
prepare students for “active citizensliip": 

This prepara turn is accomplished through the develop ■ 
nunit (f fundamental ayuilytical and coynmunicatUni 
skills, rather tha)i through trai)ii}ig for a particular 
occupation. A liberal arts educatkm is based upon the 
premise that the future is. at best, uncertaifi, and that 
generalists rather than those with specific training are 
best prepared to deal with that uncertainty. Turther. the 
liberal arts education is concerned irith preparation 
fora lifetiine'df learning {SnrA\ev\ 199/, p. 23). 

On the liberal arts campus, targeted applications of tech- 
nology are used to expand student learning opportunities. 
For c’xample, elec tronic mail can enhance communication 
bet\\een faculty and student when other time and place 
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consirainis exist. And in iliose instances where interaction 
languishes in the occasional larger cla.ss, information tecii- 
nologies such as guided discussion software and campus 
computer networks can stimulate student interaction. 
Furthermore, demon.sirably effective laboratory* simulations 
that multiply opportunities for subject matter engagement 
would be another area where new technologies can make 
inroads (Land and LoFerfido 1993). 

The American research unf versify 

If the liberal aits college can be likened to “an educational 
Camelot,” the modern American research university' may lx* 
regarded as “a sheltered grov'e in which knowledge is proj")- 
agaied. created, and applied** (Atkinson and Tuzin, quoted 
by Katz 199:5, p. 13). The uniciueness of higher education 
research institutions is epitomized by five “defining charac- 
teristics**: ( 1) corporatization, with external boards safeguard- 
ing public subsidies. (J) faculty orientation toward applied 
research and practical classrocMn instruction, (3) issuance of 
doctoral degrees, ( t) federally sponsored scientific research, 
and (3) provision of higher education opportunities to tradi- 
tionally disenfranchised segments of the population, particu- 
larly after the Second World War. Although other higher 
educ ation institutions may possess one or more of these 
characteristics, only the .American research universitv com- 
bines all five (Katz 1993). 

Driv ing the current explosion of technology is canij^us- 
vvide emphasis on researciu which, according to one e.sti- 
mate. supplies “almosi lialf of the nation’s basic re.search 
land] about percent of its total research** ( /;/ thu Satio}}(i! 
ffitcrcsi. quoted in Katz 1993. p. la). Although federal sup- 
port continues to be a factor, now a growing segment of 
users of technology and a huge portion of tiv* demand come 
from undergraduate and faculty outside the sphere of federal 
sui')poi1. The new technologies have made the transition 
from the uniciue to the ubiquilous. 

This emphasis on research has influenced pedagogical 
theoiy in two profound ways. First, faculty panicipation in 
rescMrch activ ities is thought to impac't the cjualily of instruc - 
tion: 

This hfvniisc siiimcsis u "trichlc dnirn " nmdcl ofhnotrl- 

vd^c impa^dtiofi ill irhich ( I) fdadty cnthiiskisni 
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about the process of cl iscorety is exl^ortecl to the class- 
room, (2) studeut learning is enhanced directly by 
access to research activities cmd by-products, cwd (J) 
cunicula devised by active researches better rejlect a 
discipline's state of the art 1993, p. 13). 

Second, graduate students engaged in ('>riginal research 
come to \'aliie access to up-to-date technology, accordin: to 
one surwy, e\en more than interaction wiili faculty menlois 
(Katz 1993). Thus, the proposition that interaction is a fun- 
damental component of higher education instruction may be 
significantly less taie for graduate students at research insti- 
tutions than for their undergraduate counterpails at other 
types of institutions. 

1‘he American research uni\ ersity in\'esied early and 
hea\'ily in information technology since the first wave of 
campus computing. 19 i7-197“J’ (Hawkins 1991. p. 1()0). 

W hile mainframe access, on a time-sharing basis, gradually 
grew*, it was not until academic depaiiments and laborato- 
ries became the locus of personal computing in the 1980s 
that \ arious new ancillary technologies began to have wide- 
spread impact on all sectors of teaching, learning, and re- 
search (Katz 1993). 

The public comprehensive university 

Like research institutions, public comprehensive universities 
were a response to fundamental societal change. On the one 
hand, research universities embraced applied knowledge 
and experimentation in response to the growing commer- 
cialism and expansionism following the Civil War (Katz 
1993). By contrast, the public comprehensive university 
came into existent e as a respon.se to the democratization of 
higher education following the Second W'orld War (W'est and 
Daigle 1993). Spurred by substantial .state and federal invest- 
ment. including direct financial aid to students, the.se bur- 
geoning institutions attempted to become all things t(^ all 
people. West and Daigle ( 1993) have suggested that they 
have indeed become the “niall[s| of higher education where 
learners stoj') in and out aiul ha\e choices from a wide range 
of academic programs designed to prepare them for the 
professional and teclinical workjdace or for graduate educa- 
tion'* (p. 2i). 

.Man\ public (.‘omprehensive uni\ (.‘rsilies are coniemplat- 





ing IcN'eraging information technologies to address increased 
enrollment demands. For example, at the nation's largest 
system, ('alifornia State rni\’crsity, enrollment tops 360,000 
on 20 campuses spread over nearly 1,000 miles. As system 
enrollment is projected to increase approximately 150,000 
owr the next decade, tens of thousands of students will 
"attend " virtual classrooms. An increasingly older, ethnically 
and racially di\ erse constituency will further .strain the sys- 
tem's traditional resources (West and Daigle 1993). 

I'he challenge to maintain cjuality during times of upheaval 
will be met by institutions with vision and with commitments 
from campus constituencies to do more with seemingly ICvSs. 

At C'alifornia Stale L’niversity, the searcli for alternative strate- 
gies led to the formation of Project Delta (Direct Flectronic 
Learning 'Feiiching Alternative), which "may challenge many 
traditional a.ssumplions, policies, and practices concerning the 
nature of higher education in the next century ' (We.st and 
Daigle 1993. p. ,58). As public comprehensive iiniversitie.s — 
like California State I'niversily — attempt to reengineer them- 
selves for the Information Age, faculty will play a crucial role 
in addressing what may prove to be enormous “variances 
from the ideal learning env ironment" (Smallen 1993. p. 22). 

The community college 

'Fhe largest and easily the most volatile .segment of higher 
education is the community college, conceived in 1901 as a 
"junior" college. Hnrolling an estimated 5.5 million .students 
by 1995 and capturing nearly -U) percent of the higher edu- 
cation market (NCHS 1995). community colleges can be ex- 
pected to be a major player in employing new technologies 
to "harne.ss the winds of ehange" (bleed 1993. p. 28). 

'fhe* community college is a particularly fertile .setting in 
which to explore and clevek)p the capabilities of information 
lechnt)logies for educational purpo.sc‘s. W ith its "open door’ 
admissions poliev*. small c'las.ses. and focus on teaching and 
learning — rather than on rc'search — the community college is 
poised to balance the interests of the individual vv ith tlie 
needs of the larger community. Community colleges have 
long Ixvn the leaders among higher ecluc'ation institutions in 
pn a iding innovative programs to diverse clients. As bleed 
succinctly puts it, "While’ elitist institutions ha\c‘ delined their 
excvllcatcv in terms that are exclusionarv’. community col- 
leges havc‘ sought to define’ their exc ellence* in the .serv ice l<» 
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many" (1993, p. 28). This mandate has special implications 
for the use of information and instructional lechnolo>»ies; the 
new learning infrastructure can offer instruction in a llexihle. 
modular form. “Learners’ schedules and learning styles may 
not match institutional schedules and instructors’ pedagogi- 
cal styles, and time may Ik* w'asted covering topics already 
mastered in previous course work” (Graves 1994, p. 4). 

Historically, community colleges have responded t(^ diver- 
sity in a number of ways. To meet the needs of high .school 
dropouts and the academically deficient, community col- 
leges ha\'e made substantial commitments to both labor- 
intensi\'e de\ elopmental programs and computer-assisted 
instruction. For .students constrained by time, di.siance, or 
childcare, colleges have experimented with various di.stance 
learning venues, such as prepackaged lelecourses and corre- 
spondence courses. 0\ er the past decade, how'ever, the 
open door has expanded to welcome students who are 
“more heavily working cla.ss, minority, female, and older 
than are four-year college students” (l)oughert\' 1994, p. 3). 
rile needs of the.se .students, as well as the growing number 
of middle-income, middle- and upper-ability .students ojMing 
for two years at community colleges as a way to saw 
money, will place additional strains on institutions already 
forced by budget cuts to do more v\ ith le.ss. 

As community colleges attempt to deal with greater di\er- 
sity. they will also be forced to respond in a proactive way 
to major trends reshaping the nation s economy. Four trends 
in |xmicular require community colleges to rethink their 
positions on how to deliver “relevant training to currently 
employed workers whose skills need upgrading” as well as 
to .students who are currently unemyiloyed: ”( 1) the downsiz- 
ing occurring in many comjranies, (2) the growing move to 
the out.sourcing of w'ork and .services. (3) the increasing u.se 
of a contingent' workforce, and ( t) an increasing disparity 
lx*lween people who ha\e completed college and tho.se who 
have only a high .school degree” (Pennington 199t. p. 1). 

.Standing at “the intersec tion of education, jobs, economic 
dc‘\elopment, workforce preparation, and reform" 
(PcMinington 199 t, p. i) the community college instruc tor 
mu.st lunc'tion as facilitator for .students preparing for work- 
Ibrcv realilic's .\mong the continuing challenge's to instnic - 
lors will be: ( 1 ) to lexerage the information and teiecommu- 
nitalions ic'chnologies for j>ro\icling students the technical 
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and career-related competencies, C2) to join in partnerships 
with K-12 feeder school teacliers and university faculty, and 
(3) to play an expanded institutional role in forging alliances 
with business and industry personnel. 

An Agenda for Professional Development 

Institutional variables have been and are likely to remain the 
critical element in defining faculty roles and responsibilities. 
Teaching cannot be isolated from context. Historically, suc- 
cessful instructors have been able to draw upon their own 
resources, regardless of institutional climate, to build a 
repeiioire of effective leaching lechnicjiies. However, in an 
era of networked intelligence, a student-centered learning 
en\'ironmeni w ill demand of faculty a knowledge of innova- 
ti\ e applications of technology as well as a w ide range of 
facilitalive roles. 

Traditional faculty de\’e!opment — in the fomn of profes- 
sional programs and ctmferences, in-.service w'orkshops, and 
department meetings — will remain an important vehicle for 
evaluating and implementing exi.sling and new technologies. 
On the virtual campus, howewr. the new technologies ihem- 
sel\ e.s — for example, the Internet and World Wide Wei") — will 
assume a greater role in the delix'cry of profe.ssional devek^p- 
menl, thus .seiving as a model of the \ en' elements a stu- 
dent-centered learning en\ ironmenl di.scus.sed earlier. Among 
the many types of resources designed to enhance professional 
development and found on the Internet are (1) profe.ssional 
a.s.sociation homepage.s; (2) peer comparison infonnalion; and 
(3) li.sl.sen s, newsgroups, and e-mail discussion groups. 

Hundreds of professional as.sodations and discipline- 
specific organizations ha\ c a Web presence, f'ach offers a 
W'eb site or gopher site w ith professional development re- 
sources, including information about membership, upcom- 
ing conferences, and publications. An especially u.seful fea- 
ture of tliis homepage is the electronic conference program, 
w hich pros ides detailed information on paprs, panels, and 
topics of interest. Other kinds of u.seful information include 
c‘-mail addresses for organizational members and elected 
olTicers :.md a calendar of future e\enls. 

rhe Web also offers an array of data and information for 
ju er institution comparisons. If professional de\ elopment 
ac li\’itics imoKe student learning and a.s.sessmenl, home- 
pages of jK’c-r iastiiulions may yield (Vuitful links to similar 
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activities on otlier campuses. Such homepages are dynamic 
and evolving, so it s wise to visit the sites regularly for 
changes and updates. 

Another Internet resource with unlimited potential for 
professional development is the listserv, newsgroup, or e- 
mail discussion group. Although the delivery mechanisms 
vary', in essence each serves as an asynchronous forum for 
electronic discussion or data exchange. 

Regardless of the delivery method used for profc\ssional 
development — in-service w'orkshop or electronic forum — 
professional development coordinators need to he mindful 
of a number of critical variables that influence faculty adop- 
tion of an innov ation: 

1. Relative advantage — the degree to which an innovation 
is perceived as better than the idea it supersedes; 

2. C'.ompatibility — the degree to which an innovation is 
perceived as being consistent with existing values, past 
experiences, and needs of potential adopters; 

3. 0)mplexity — the degree to wliich an innovation is per- 
ceived as difficult to understand and use; 

-t. Irialability — the degree to which an innovation could be 
experimented with on a limited basis; and 

5. Oh.se rv ability — the degree to which the results of an 
innovation are visible to others (Rogers, (gioted in 
Bonvv'ell and Hison 1991, p. 71). 

Mindful of these v ariables, the professional development 
c oordinator can begin to fashion an agenda reflective of the 
ethos of the particular institution. .Such a preliminaiy agenda 
should at lea.st inc lude ( 1) learning .styles cjf .students, (2) 
di.stance learning theory', (3) in.stmctional dc'sign proce.sses, 

( i) adult learning theciry. and (S) active and c'ooperati\e 
learning. 

Le€irtting styles of students 

\ learning style refers to the vv ay a student absorbs, 
proc\‘s.ses, and rc ‘tains inibrntalion tClaxton and Murrell 
IW*"). W hen learning styles are at odds with traditional 
c lassroom teaching .strategievs, k*arning may be c'ompromi.sed 
(Dunn, Beaudry, and Kla\as 19<S9). The \ alue of inchiding 
learning sty k‘s on the j')n'iessi(Mial dcN elopment agenda is 
thrca’ldld: ( D in ;i suickait-cvntc'reci sy stem, information 
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about learning styles provides faculty with a broader profile 
of the learner than can be deduced by test scores or grade 
point average (Keefe 1987), (2) understanding the ways 
students learn can help the instaictor/facilitator become 
more responsive to the differences students bring to the 
classroom, and (3) knowledge about learning styles is a 
critical early component in the instructional design process 
(Dick and Carey 1985; Gagne 1985). 

Learning sty les can be classified as cognitive, affective, and 
physiological behaviors (Keefe 1987). Cognitive styles arc 
information-proces.sing habits or behaviors that students use 
to think, solve problems, and remember (Messick 1984). More 
than a dozen dimensions of cognitive style exist in tlie litera- 
ture of experimental re.search, including field independence/ 
dependence, tolerance for incongmity, categorizing, complex- 
ity vs. simplicity', and automatization (Keefe 1987). AlTective 
learning styles consist of the learner’s emoti(^nal predisposi- 
tions. including rnea.sures of self-confidence, tolerance, cu- 
riosity. anxiety ri.sk-taking. and need for staicture and guide- 
lines (Keefe 1987). Finally, phy.siological styles im'olve vi.sual, 
auditoiy, tactile, and kinesthetic behavior preferences in par- 
ticular learning environments and may include specific prefer- 
ences for lighting conditions, seating comfort, tactile manipu- 
lation t)f materials under study, and so forth (Keefe 1987). 

Becoming more responsive to student needs may result in 
designing learning experiences th;it match or delil^erately 
mismatc h .student learning .styles: 

Matching is patliciilarly €ipt)r()prkiic in irorkin^i> with 
poorly prcpcireci stiuknits and with tww college students, 
as the fnost attritkni occurs iti these situations. Some 
studies show that ukoitifyin^ a stndoit s style afid the>i 
proi'idin^ Instruction consistent with that style con- 
trihnte to more ejjectire /cY//7//7/g. 

In other instances, some mismatchitip^ may he appro - 
priate so that students' eA'pcnences help them to learfi 
in }iew ways and to hrin^i^ into play W(tys ofthiiikin^ 
and aspects of the self not preciously derek fed {Vkwiun 
and Murrell p. iii). 

In a .student -cc'nlercd s\ .sic-m. fiu ulty need to reach beyond 
traditional method.s and begin to explore sinitegie.‘' that re- 
spond to the individual needs of .students. 
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Distance leartiing theory 

On many college campuses, an experimental laboratory for 
the application of technology to dynamic new learning envi- 
ronments already exists in the innovative programs provided 
by distance education. For many years, distance education 
has brought educational services to typically older, nontradi- 
tional students through state-of-the-art media, including mi- 
crowave, satellite, cablecast, and telephone lines. The 
growth of new technologies, such as computer-mediated 
communication, interactive television, the Internet and the 
World Wide Web, has revolutionized distance learning. 

Oi.stance education faculty have much to contribute to a 
program ()f professional develoi)ment. In most instances, 
faculty are recruited from traditional disciplines to teach 
courses at a distance (Levine 1992). As content specialists 
and technf)logy users, distance education instaictors are 
uniquely pexsitioned to provide leadership on technology- 
related issues. Kearsley and Lynch (1992) note that “much 
in.structional techn<dogy leadership comes fnmi teachers 
w'ho have informally accepted responsibility for encouraging 
and supporting teachers, students, and staff in their use of 
technology. . . . 'I1ic main advantage is that such leadership 
is dri\ en by genuine conviction and first-hand experience'* 
(p. S'i), College faculty are more likely to re.spond to peers, 
especially within the .same or similar discipline, who have 
something new to say about teaching and learning (Keig 
and Waggoner 1994). 

Keig and Waggoner ( 1994) cite Matliis who notes that 
profes.sional development consultants are frequently psy- 
chologists who.se experti.se is outside the specific di.sciplines 
oflho.se they purport to “coun.sel,*' thus producing cultural 
resistance: 



ri.utsc tvho or^(t}uzv iustitutiofuil for hisfmc- 

t lot nil (IcivlopnicHf should he aware of the culture' of 
the ui{iuy disciplines in hii^her education. While psy 
choloy^y may hatv much to say about teaching and 
learniiiy,. psycholoy^ists are not always able to contuiu- 
nicate this to their collea^ifues outside of psycholoy^y in a 
lau,i}uage easily accepted or undeistood. Ihe value of 
hariufi^ faculty i)i the )ua>iy fiehls of study tvlu) hnou' 
the research literature (ui teaching a>id leantin\^. a>ul 
irho can conuniuucate with their colleagues in the 
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language of their discipline, suggests that iristnictional 
development can best he sened by preparing faculty to 
perform an instructional development function in their 
own field rather than anticipating salvatiofi from a 
central hive populated with psychologists (M'dlhis, 

(Quoted in Keig and Waggoner 1994. p. 3H). 

By utili^ing in-iiouse resources — namely distance education 
programs and faculty — institutions can increase faculty re- 
ceptivity to the kinds of interactive learning opportunities 
afforded hy telecommunications technology. Improved 
teaching — a primary goal of professional development — will 
occur “when faculty support each otlter with expertise that 
is unitiuely theirs, apart from what students, teaching consul 
tants, and academic administrators can conlribule to instme- 
tional improvement" (Keig and Waggoner 199 *, p. 15). 



Instructional design processes 

Teaching on the virtual campus will require of traditional 
instrucU)rs an initial investment of time on instructional de- 
sign consideratk)ns, including the coordination of crucially 
important variables. Instructional design is based on a sys- 
tematic approach where all parts affect all other parts (in 
fact, instructional development was often referred to as ihe 
“.systems" approach). It i.s an iterati\e process where eac h 
lime an instructor redesigns a course it gets better based on 
many factors. It is unlikely to be "perfect" the first time out. 
In shoit. the in.stnictional design proce.ss provides a way of 
thinking about a course. 

As a domain of iastruclional technology, in.stnictional 
design is “the proce.ss of specifying the conditions for learn- 
ing" (Seels and Riche\’ 1995, p. 30). 4he process i.s intended 
to identify "exactly what neecb to be learned, the most effi- 
l ient and effectice manner in which it can be taught, and to 
design an instructional sy.stem that matches the.se rec|uire- 
menls" iHastmond and Ziegahn 1995. p. (>1). .Many such 
dc\sign .sy.stems or models, based upon findings in beha\ - 
ioral i>.sychology, are in u.se today (Dick and Carey 1985: 
Haynes and Dillon 1992: Heinich. Molenda, and Ru.ssell 
1989: Komis/owski 1981; Wagner 1990). I'or alternative 
learning c*ii\ ironmcnis. suc h as inlerac tive ielc*\ ision or on 
line, computer-mediated c lassrooms, an> convention.il de- 
sign model can seiN'e as a useful benchmark. 




New models of instructional design, targeting adult learn- 
ers working in alternative learning environments, have re- 
cently been developed CEastmond and Zieghan 1995: Price 
and Repman 1995). These new “facilitation” models of 
course design, underpinned by adult learning theory', “en- 
courage adults to be more self-directing throughout the in- 
structional process; capitalize on their experiences, strengths 
and interests: and enable them to apply whatever knowl- 
edge and skills they learn to their own problem solving or 
developmental task” (Eastmond and Ziegahn 1995, p. 61). 
Price and Repman ( 1995) propose a nine-step design model, 
which includes (1) identifying course goals, (2) analyzing 
and organizing content, (3) writing performance objectives, 
(4) identifying learner characteristics, (5) developing lesson 
plans, (6^ developing and selecting instructional materials, 

C) designing and conducting formative evaluation, (8) con- 
ducting instruction and modifying instructional plans, and 
(9) designing and conducting summative evaluation. 
Eastmond and Ziegahn's (1995) model follows five stages: 

( 1) technical production, training and support; (2) insiRic- 
tional course development; (3) instructor training; M course 
delivers': and (5) evaluation and revi.sion. 

In order to address variances from the ideal learning envi- 
ronment, such as instances where students are at a phy'sical 
distance from the instructor or where technology must lever- 
age large numbers of students simulianeously',iV*oore and 
'rhompson (1990) contend that four variables in particular— - 
humanizing, participation, message style, and feedback — 
need to be incorporated into the in.struciional design 
process: 

Humanizing refers to the creation oj an acceftin^ 
enrironment which breaks cloirn the harrier of distance 
and generates feetin^s (frappod between teacher and 
studi^fits Padicipation deals with the extent ofifiterac- 
tion (tnunm padicipa)tts in the interactire situation. 
Messa^iie style refos to irays ofetihancing the interest 
(Old appeal (f a presentation. Platininp^ for shod i)i- 
struct io}ial segments. tone o/roice a)ul rolunu\ 

atid supplementing^ programs with risual aids main- 
tain the interest and attention of the stiuUmts. Pcedhack 
allnu's instruct ns to determine if their presetitations 
Here clear and effectire. Poth rerhaf and written feed- 



hack should he ohiainccl, and can include question- 
naires. intetviews. or^roup re/?ods {quoitxl by Price 
and Kepman I99S, p. 2SS). 

Instructional design is an important topic for professional 
(le\ elopnient activities. Fruitful learning experiences should 
not be accidental. Programs, workshops, and profe.ssional 
tonferences can assist the traditional instructor to manage 
the design and coordinate the variables that make one cla.ss 
a more rewarding and successful experience than another. 

Adult learning theory 

In leixTit years, demographic and economic realities have 
challenged postsecondary’ institutions. |xinicularly community 
colleges and university branch campu.ses, to focus ui^jon 
work; . cc‘ c’ducaiion and acce.ss to skills and knowledge for 
undeiTv. pivscMitc’d c’on.siituencic's. At community colleges na- 
tionwide, oldc-r, nontraditional .students (w'omen who are 
iec*ni'‘ving the work force, ethnic minorities, and workers w iio 
aie disabled or displaced) outnumber those from all other 
InghcT c*du(’ation institutions combined (nougheily 199 t). 

Mevting the nec‘ds of adult learners will recjuire of college 
insimt toi's at k-ast a rudimcMitaiy awarene.ss of adult educa- 
tion literature as well as of the growing body of research on 
adult learning theoiy and practice. Prole.ssional development 
activities tan provide a valuable orientation to the new rok‘s 
and rc'sponsibilities rc‘c|uiivd ol adult educators. 

The* literature of adult c-duc ation is replete w ith refcMvncv 
to androgogy. the an and sc ience of hc*lping adults lc“arn ‘ 
tKnovvk's 19Si, p. lA). which is usually contrasted with pc’cl- 
agogv. the* art and science of helping children k’arn, 
According to Knowles ( l9tSi). adult learners possevss six 
{ harac tei istic s distinct Irom younger k‘arnc‘rs; 

1. ihe learner's self cofu ept. Adults have a self-concept of 
being resjionsible for their own decisions, for their own 
liv c‘s ( )iu e they have arrived at that self-conceiM, they 
ck‘vc‘loj'> a (lc*c*p psychological need to be .sc'cn by others 
and treaicxl by others as being c*apable of self-direction. 

1 The role of the leatiier's experience. Adults come into an 
c^lucation activitv with both a grc*atc*r volume and a 
dillerent (lualiiy of c‘\|x*ric*nce than younger Ic'arners. 

^ l\ea(hnes'< to learn. Adults are reaclv to learn tho.se* 
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things they need to know and he al-)le to do in order to 
eope effeelively with their reaMifc situations. 

■i. Otieutatio)i to learnifi^. Adults are problem-centered, or 
life-centered, in their orientation to learning. Adults are 
motivated to devote energy to learning to the extent 
they jx^rceive the learning will help them perform tasks 
or deal w ith prolMems that they confront in their life 
situations. 

5. Seed to kuoiv. Adults need to know why they should 
learn something before beginning to learn it. 

6. Motiratiou. While adults are responsive to some exter- 
nal motivators, the best motivators are internal, such as 
self-esteem, (juality of life, and desire foi increased job 
.satisfaction (Cennamo and Hawley 1995, p. 15). 

Know les (198 0 contends that adult educators, teaching in 
various settings, need to function more as facilitators than 
content experts. Mayes (1990) summarizes the responsibili- 
ties of this new role: “As facilitators, they should involve 
adult learners in a collaborati\ e process of diagnosing learn- 
ing needs, planning and conducting educational activities, 
and evaluating outcomes. Organization of content should be 
problem centered rather than subject centered, and experi- 
ential learning activities should be stressed" (p. 32). 

' ' vi As the numlx*r and needs of nontraditional students in- 

* crease in various iaslitutional settings, college in.structors can 

be expected to access an array of instaictional strategies to 
prepare students for a changing job market. A know'ledge of 
and sensitivity to what the learner brings to the doorstep of 
— — higlier etlucatiori can lx used to ser\c that end. 

Active and cooperative learning 

In an authentic .student-centered sy.siem of instructir)n, the 
student s role is redefined as well as the in.structors. bach 
stiklent can be expec ted to do far more than sit back in 
cia.ss “listening to teachers, memorizing prepackaged a.ssigiv 
ments, and spitting out answers": they “mu.sl talk al)out what 
they are learning, write about it, relate it to pa.st experiences, 
apply it to their daily lives. They must make w hat they learn 
pan of thcMnselws" (C.hickering and ciamson 198"’. p. 3). 

Ac tive’ learning and cooperative learning, two establislied 
c lassroom technic |uc*s designed for virtually any kind of 








clnssmom environmeni. are especially well suited to the 
demands of the \ inual classroom. 

Active learning, though never veiy' pr^u isely defined in 
the literature, has lx*en aptly described as "anything that 
involves students in doing things and thinking about the 
things they are dt>ing" (Bonwell and Kison 1991. p. 2). 

Active learning techniques often produce a scenario s'eiy' 
different from the ones associated with the traditional class- 
room; 

Students arc i}wolred in more than listening. 

/.ess emphasis is placed on transmitting information 
and more on developing stiuknits' skills. 

Stiide)its are inivlt'ed in higher-order thinking (analy- 
sis. synthesis, evaluatkm >. 

Studcfits are engaged i)i activities (e.g. reading, dis- 
cussing. writing). 

(h eater emphasis is placed <ni stiidoits' exploration of 
their own attitudes a)ul values (WonweW and bison 
1991. p. 2). 

I’he \ai iely of today's educational technologies make possi- 
ble many of the classroom technicjues recommended by 
proprments ol active learning: impromptu writing, student- 
generated ciuestioning, small group discussion, demonstra- 
tions. simulations, role playing, games, debates, drama, and 
peer teaching (Bonwell and luson 1991 ). 

Coojierative learning, an active learning strategy, refers to 
’the instructional use of small groups so that students work 
together to maximize their own and each other’s learning" 
(Johnson. John.son and Smith 1991. p. iii). Coo|')erative learn- 
ing involves more than grouping students for purptrses of 
discussion and collaboratiw projects. 'Fhree kinds of learn- 
ing groujxs — formal, informal, and ba.se — can be organized 
for teaching .specific content, for providing a mechanism for 
analysis and feedback, and for continuous support and aca- 
demic a.ssi.stance (p. 9). Designed originally for traditional 
classroom .settings, coojxrative learning techniciues can be 
adapted to an electronic enN’ironment via the interactive 
capabilities of two-way video and computer-mediated com- 
munications. 'lelecomtmmicalions tec hnology makes jxxssi- 
l)le .svnchroiK )us (real lime) video or on-line discu.ssion 
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groups as well as asynchronous (delayed) exchanges via 
electronic bulletin hoards and mail. 

Active learning and cooperative learning can provide 
instructors with a conceptual framework for developing 
\ arioiis kinds of student-centered classroom activities. 
Prc^fessional development workshops can serve as the cata- 
lyst for facilitating the transition from a traditional lecture- 
oriented classroom to an electronic, highly interactive learn- 
ing environment. 

Summary 

A paradigmatic shift in education, based upon a technologi- 
cal breakthrough, is noi without precedent. The most often 
cited example is tlie printing press, which became an en- 
abling technology for millions of newly literate Europeans. 
Tlie impact of mass-produced books “changed both the 
educational system and the class stmctiire, with 
conscc|iicnccs that still .shape our attitudes today * (Herge 
and C'.ollins 1995, p. 2). Ere.senlly, we are witness to a dra- 
matic traasformation in American business and indu.str>\ 
fueled in large part by the explosion of information made 
available by digital technologies. Repercu.ssions have already 
been and are continuing to be felt on college campu.ses, 
traditionally .slow to reaei to external influence. The mo.st 
significant result, the literature suggests, with long-range 
con.sec|uenccs for colleges, universities, and .'“Ociety at large, 
is the paradigmatic .shift from a iirofessor-ceniered to a stu- 
dent-centered sy.stem of learning, 'fhe implications for the 
profession of teaching are far-reaching. 

One implication of the i)aradigmatic shill for the profe.s- 
sion of teaching is a recommitment to creating an ideal 
learning environment for Mudents, employing new technolo- 
gies to address variances from that em'ironment. The degree 
of \ariancc w ill depcntl upon other variables, including the 
tNpe of institution {providing the iastruction. l.iheral ails col- 
leges, publii.* comprehensive and research uniwrsities, and 
community colleges can all be expected to fully ex|')loit the 
new tec hnologies in accordance with their institutional mis- 
sions. 

A second major implication for the profession of leaching 
is a shift from traditional to new roles and clas.sroom respon- 
sibilities. The transition from lecturer to facilitator will not 
hapjx ‘11 overnight and will be accompanied by iaslitutional 





and professional commitments to incorporate research find- 
ings into professional development activities. Beyond merely 
providing technical training in the latest (and .soon (jhsolete 
technology, professional development activities will need to 
focus on crucial cla.ssroom variables that will ultimately de- 
termine the level <rf productive interaction and intellectual 
engagement apropos to the indiv idual and group. 
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CLASSROOM LEARNING: INTERACTION AND 

INTERFACE 

/ hear and I forget: I see and / reme7}iher: / do a) id / 

understand. 

-<^hint^sc provcri) 

/Vs Tar back as the Middle Ages, constraints of lime and dis- 
tance have been decisive factors for students of Iiigher edu- 
cation. Until the end of the 12th cenlur>^ students wandered 
from couniry to city, from mona.stery to cathedral to hear a 
celebrated lecturer or to study a particular subject under the 
tutelage of a master who determined the lime and the place 
of instruction (Murray 1978; 'I’annenbaum 1971). Thus, even 
before universities were formally organized into centers of 
learning, the die had been east: .students would learn in the 
manner and under the conditions pre.scribed by the profes- 
.sor, and eventually by the institution. 

Today the Instmction Paradigm continues to ser\e the 
traditional age cohort, the 18 to 2S year old, much as it has 
for generations of college students. However, a number of 
recent trends outlined in .section one of this monograph 
have put pre.ssure on institutions to provide educational 
.serv ices in the manner and under conditions pre.scribed by 
the in.st it u lion’s new client, the "new centuiy” student. By 
empowering students U) determine the \enue — "anyway, 
anywhere, anytime" (O’Banion 1995-96, p. 22) — a new 
Learning Paradigm is now po.ssible. In this .section, three key 
issues are considered: ( J) What are the .structural compo- 
nents of the traditional classroom experience and what unre- 
alized potential remains for this learning environment? (2) 

How are these .same .structural components affected by (he 
introduction of information and communication technolo- 
gie.s? and (3) I low are technologies .selected to fulftll the 
needs ol newly em|)owered .student.s? 

The Traditional Classroom 

'I'he four .structural c‘om{)onents of the cLissroom c’Xj:)erience 
are time, .space, people and knowledge (Blount 1995, p. 

198). 1 listoricall)'. one of the .severe.st criticisms of higher 
education has been that "convent itmal deliveiy .systems cre- 
ate ;m educational c;iste struciure in which the economicalK’, 
geographicalh . or socially j)iivileged h;t\c* sole at'cc‘ss“ (Reed 
and Sork 1990, p. t). In the traditional higher cxlucalion para- 
digm, time (of cla.ss) and distam e (from campus) have pre- 
wnted many individuals from atlending college, full- or part- 
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lime. Hezcl and Dirr (1991) found that older, nontradilional 
students surx-eyed were preveniod from attending traditional 
classes on campus due to work and fantily responsil')iliiies 
and, to a lesser degree, transportation and childcare prob- 
lems. Though nearly all the respondents in another study 
preferred mixed-age classrooms and the diverse points of 
view shared (Lynch and Bishop-Clark 1994), the traditional 
age cohort (18-25) continues to make up the majority of col- 
lege students in traditional classroom settings (NCES 1995). 

For students able to overcome barriers of time and space, 
the traditional classroom provides the locus for much of 
what they will learn. The remaining siaictural elements of 
the cla.ssroom, f)eople and knowledge, permit a triad of 
potential interaction: learner-content, learner-instructor, and 
learner-learner (Moore 1989a). Learner-content interaction is 
the hallmark of education; "without it there cannot he edu- 
cation, since it is the proce.ss of intellectually interacting with 
content that resvilts in change in the learners understanding, 
the learner’s perspective, or the cognitiv e structures of the 
learner’s mind” (Moore 1989a, p. 2). Students begin an "in- 
ternal dialogue” with this material, producing a new aware- 
ne.ss and new level of understanding, ('onienl itself is typi- 
cally supplied through textbooks and lecture notes, hut it 
may come in other forms, depending upon the re.sourceful- 
ness of the in.siructor and the .student. 

In the traditional college classroom, the dominant mode 
of learner-instructor interaction is lecture, or lecture and 
discussion, particularly for introductoiy cour.ses such as biol- 
ogy, psychology, and math (FlLswoiih 1995). Philosophic 
suppon for the lecture format is cu.stomarily attributed to 
John Locke s epi.stemology as .set foiih in his 1690. /!;/ li^sav 
(jnKvnii}!^ Uiwiau I ihkn'sUmdiu^u,: "Let us suppo.se the 
mind to be. as w e .say, white jxtper, void of all characters, 
wiilioul any idea.” 'Ihe proposition tliai the human mind is a 
blank sheet of pajxa*. a tabula rasa, onto whic h information 
can be iran.sc'rilK*d. is an easy jnetaplior to .seize, e.specialh* 
for the lecturer inexperienced with other methodologies. 
Lectures do, ip fact, have the advantage of distilling a great 
(lc;il ol' disp;iraie information tluit W’oukI be inaccv.ssibk' or 
otherwi.se unre;ison;ibly time-consuming to locate, 
l-urthermore, w hen skillfulK presented, a good lec‘iurc* can 
motivate* an audienev (o pursue (lie sul>)cct furthcM*. inclepcai- 
clently (John.son. JohnscMi, and Smith 1991 ). 




While lecture has enormous potential to inspire and to 
inform, its capacity to promote the development of higher- 
order thinking skills, a goal of reform, has been challenged 
by numerous studies and meta-studies. Costin (1972) exam- 
ined 58 studies from 1928 to 1967. which compared various 
aspects of lecture and discussion. Both pedagogies were 
shown to be ecjually effective for presenting factual informa- 
tion or for enunciating principles. Pascarella and Terenzini 
(199i) concluded on the basis of an extensive literature 
review on class size and productivity that for the accretion 
of factual knowledge, cla.ss size was irrelevant. Howe\ er. 
both literature reviews concluded that discussion, panicu- 
larly small group (15-20) interchanges, had greater potential 
than lecture for developing skills that recjuire students to 
integrate knowledge into existing frames of reference and to 
apply conceptual knowledge to situation-specific problems. 

In the traditional clas.sroom. lecture can be enhanced and 
discu.ssion stimulated by the use of new computer-based 
technologies. Presentation software .such as Powerpoint, 
Astound, and Wbrdperfecl Presenter can produce text, graph- 
ics. video, and animation, ('lip-art libraries such as C'orel 
Draw (version 3 and up). Corel Galleiy, and Wordixafect are 
also the .source of original graphics and animation to help 
emphasize* imponant points in the lecture. 'I'he Internet, too, 
is a useful source of graphics and sound files, but creative 
lecturers need to be aware of copyright is.sues. 

A lecture demon.stration can be enhanced further by com- 
jHiter simulation, f'or example, to show how a fire sprinkler 
operates it is usually nece.s.saiy to go to a special facility, .set 
the sprinkler off and w atch the water fall. In the act, the 
sprinkler is partially destroyed, 'fherefore, it must be 
replaced in order to do another demonstration. A computer 
simulation, on the other hand, offers a number ol advan- 
tages over traditional presentations: ( 1 ) simulations have the 
characteristics of illustrating or collapsing or expanding time, 
w hich can focus students' attention on critical aspects that 
might be missed and not be repeatable in a live demonstra- 
tion; (2) simulations can become "educational held trips” 
that allow students to "visit" sites without the time and e.\- 
pcai.se of travel; and simulations can eliminate risks asso- 
c ialc‘cl with 'real' situations such as opcaating a comnu*rci.il 
boiler or pcaiorming a delicate siiigi< ;il procedure*. 

,\ third form of classroom intc*raction. learner-learnc'r. h.is 
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enormous potential to faeiiitate sliideni learning and to de- 
wlop eareer-enhaneing soeial skills (Bonwell and Bison 
1991: Johnson, Johnson, and Smith 1991; Moore 1989a). 
Cooperative learning is a pedagogieal strategy designed to 
give students direet experience with peer teaching, peer 
learning, motivational fcedlxick, and higher-order thinking. 
Small groups work together in a structured process to en- 
hance their own and each others learning and social skills. 
One study reported measurable improvement in test taking 
among students working cooperatively in a simctured 
process when compared to indiv iduals wcjrking on their 
own (Lambiotte el al. 1987). Other salutary' effects include 
reduced absenteeism, renewed .self-esteem, and improved 
race relations (Slavin 1983). 

Cooperative learning can be facilitated by conferencing 
.software, which is a technical variation of e-mail. As small 
groups of students work together on a particular project, the 
professor can monitor and guide each group online. Con- 
ferencing .software has proven to be a sucee.ssful classroom 
stimulus in various disci|dines. In Imglish composition class, 
writing in.struclion can be enhanced by a focus on proce.ss, 
peer review, and collaboration — all strategies that conferenc- 
ing software can facilitate. 

However, mo.st instructors shy away from integrating co- 
operative learning into the cla.ssroom ecology' (witli or with- 
out the assi.siance of conferencing software) for any of .sev- 
t*ral reasons, including pcrccj')tions that compel it ivene.ss and 
individuality are virtues to be cultivated (which speaks di- 
rectly to the resilience of core value's); that structuring coop- 
erative group process is loo difficult to manage; and that 
students ;tre loo immature to work successfully among them- 
selves (l)ede 1990). Since mo.st instructors have so little prac- 
tice \\itli alternative Ic-arning strategies, the traditional c'ollege 
c lassroom is unlikelv- to change much without ;i signiricanl 
institutional investment in profc*.ssion;tl cic'velopmenl. 

Tlie Virtual Classroom 

.Students registering for c la.s.ses on llie v irtual campus dis- 
cover an unprec edcaiied array ol‘ learning ojMions m;tdc 
possible by aclv;inces in instructional technology and learn 
ing theory. Thc‘ nc‘vv theory is Lnnslrmiliisni: 
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construct kuoirhclge. lioiv we construct knowledge 
depends upon what the learners already knoir, which 
depends o)i the kinds of experiences that they hare had, 
how the learnets have organized those expefiences into 
knoiiiedge St me til res. and the learneis' beliefs that are 
invoked when inteipreting events in the tvorkl. . . . 
Constructivist models of learning stiive to create envi- 
ronments in ways that are intended to help them con- 
struct their own knowledge, rather than having the 
teacher inteipret the world and insure that students 
undeistand the world as they have told them (jonassen 
199S. p. 

Instead of remaining passive listeners or occasional discus- 
sants in a traditional lecture hall, students actively discover 
and construct their own knowledge. Depending upon the 
needs of the individual and the resources of the institution, 
at least eight new learning environments (Tucker 1995b), 
pioneered by distance learning practitioners, are available 
totlay on I'.S. college and university campuses: 

One-way audio/visual classrooms. FTill motion picture 
and sound are transmitted from a .studio location to class- 
rooms on campus or to renu^te sites, such as home, office, 
or industrial worksite. Cdo.scd circuit educational j'>rograms 
and telecourses delivered by cable or satellite are poj-)iilar 
examples of this medium. 

Two-way audio/visual classrooms. Popularly known as 
Interactive Televi.sion (1*IA’), physical classrocans on the 
same or different campu.ses are technologically linked for 
real-time learner-instructor and learner-learner interaction. 

Two-way audio classrooms. Li\ e interactive classroom 
sessions, without the \adeo component, are possible with 
ordinaiy telephone transmission technology. An in.siruclor 
may interact with students at home or in one or more c lass- 
rooms. Audi(^-c(M*iferencing technology is usually emidoyc‘d 
to facilitate interaction. 



'l\vo-way audio graphic classrooms. Similar to two way 
audit), this mc‘thod permits ihc‘ visuali/ation o(' materials 
otheiAc ise disj-jlayc'd in the trat^lilional classroom on white- or 




hlackl'Kvards. “Modem aiidi('> j^raphic systems can do a mar- 
ginal job using one phone line and a good job with two 
conditioned lines" (Tucker i995b, p. 44). 

Desktop groupware conferencing. In this modality, in- 
structor and students are linked by personal computers us- 
ing phone or Internet connections. Sessions can lx* real time 
(suj')plemented by audio with a .second phone line) or asyn- 
chronous c)r both. 

Desktop videoconferencing. Compression technology 
now permits more ach anced computer-mediated conferenc- 
ing by offering real-time or asynchronous \ ideo recording. 

Asynchronous desktop conferencing. An ex( lusi\ ely asyn- 
chronous mcxlalily, this method permits fax .storage and re- 
trie\ al and, in .some ca.ses. voice-mail seivices. “In an impor- 
tant .sen.se, the .software is the university" Hucker l99Sbp. 44 ). 

Asynchronous/CD-ROM hybrids. When combined \\ ith 
CD-UOM technology, asynchronous conferencing creates 
multimedia learning opportunities for .students witli appro- 
j')riate computer peripherals. Video, sound, and text supple- 
ments. often available as ancillaiy course material from pub- 
lishers, add a richne.ss to asynchronous computer-mediated 
conferencing. 

'fhe strategic planning and financial considerations netvs- 
■saiy to implement one or more of tlie available modalities 
will be di.sc'u.s.secl later, in .sc‘ction six. At this point. ho\\e\er, 
it is important to emphasize the e.s.sential neutrality of tech- 
nological en\ironments with respect to learning, (ilark 
( I9S3) and Ku.ssell ( 1993) independently re\ ie\ved several 
clt“cades of inedia comparison studies and concluded that 
in.struciional media ( I ) were not inherently superior and ( J) 
did not clirc'ctly inlluence .student achievement. 

f he hcs( cunvnl crfdcntv is that media are ninre rehi- 
ties that defiivr histriietinii hut dn not iiijhieuee stih 
(Unit aehierenieiit aiiyniore than the tnieh that delirers 
(tar f^nKerk^s eiitise elunitfe in iiutntkni. . . . Only the 
eoiitent of the rehiele can iiijluenee (uhierenient iCVwk 
19H3. p. t t's ). 




Russell puts a slightly different spin on the findings: 



i\o matter how it is produced, hotv it is dcHiin^red, whether 
or uot it is iuteractiiv, low-tech or high-tech, students leant 
equally uvll uith each technology and learti as uell as their 
on campus, face-to-face counterparts eten though students 
ux)uld rather he on campus uith the instructor if that iiere 
a real choice i 1995, p. 2). 

'rwo additional conclusions may he drawn from the summa- 
tive research of Clark and Russell: ( 1) Although technology 
is essentially neutral with respect to learning, the new cam- 
pus cm ironment made possible by technological innoxation 
creates almost unlimited educational opportunities for stu- 
dents, even those constrained by time and distance factors; 
and (2) well established methods of instmction — demonstra- 
tion, simulation, and visualization, for example — may be 
enhanced by newly available technologies. 



Potential for interaction 

On the virtual campus, four kinds of interaction are pc^ssible: 
learner-content, learner-instructor, learner-learner, and 
(uni(|ue to the virtual classr(?om) learner-interface. Learner- 
content interaction is thought to be enhanced in the virtual 
classroom because of the variety of ways content can be 
conveyed electronically — xerbally, graphically, and kines- 
thetically. Learners may interact with content via computer 
software, (d)-ROM, radio and television broadcast, as well as 
audio- and videotape recordings. One-way communication, 
such as audio- or v ideotape, is solely learner-content interac- 
tive in nature and therefore demands a high degree of .sclf- 
direc tion and independence, cjualities especially suited to 
the adult learner (Knowles 198 i). 

In the viitual cla.ssroom, learncr-in.structor interaction and 
learner-learner interaction arc problematic considerations. 
Lacking traditional face-to-face contact, educational success in 
a v'iitual environment is critically dependent upon methods of 
instruction and the ability to exploit characteri.stics of avail- 
able technologies. W'hile it is possible to k*arn muc h through 
learner-content interaction, it is through the complex, recur- 
sive social process of in.struction that individually accjuired 
knowledge obtains validation. Shale ( 1088) fuither explains; 
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A definhip^ characteristic of education is that it is a 
process ofralidating phrate kfioiviedge, a fid a process 
of rec luring ralidation of what has preriously come to 
he known through education. In order to validate what 
one knows, one has to hold such knowledge up for 
puhlic inspection hy other people ui)o hare received 
puhlic recognition as "knoweis" in the paiiicidar field 
of ifiteresUp. 2). 




From simply confirming fads to negotiating the meaning of 
difficult concepts and their interrelationships, social interac- 
tion is an important pedagogical tool in both traditional and 
N'inual classroom instruction. 

Distance learning theorists and practitioners, e\ er con- 
scious of mainstream detractors, are sensitive to the issue of 
social interaction. In line traditional classroom, teacher^stu- 
deni interaction isacffected by methods designed for that 
purpose: intense discussion as well as active and coopera- 
tive learning techniques. In the electronic classixKMn, the 
clK)ict‘ of modality w ill inlUiencc how interaction will be 
conducted. For instance, w iih desktop groupware conferenc- 
ing, teacher .student interaction may take place in real time, 
asynchronously, or hoih. Tucker ( 199Sh) sugge.sts one ad- 
vantage to asynchronous interaction — more considered de- 
liberation and response. Cuwn the predominance of lecture 
in traditional v enues, it is no wonder that Shale can ironi- 
cally note that distance learning modalities offer opportuni- 
ties for making learning more personal. 

Learner-learner interaction in the virtual cla.ssroom can be 
conducted in real lime or asynchronously. Audio, video, and 
computer conferencing permit a degree of real-time interac- 
tion not previously available in conventional distance k‘arn- 
ing scenari(^s (Barker. Frisbie and Patrick 19H9). Kese*arch 
findings on cooptaalive learning in the virtual classroom are 
similar to lho.se for traditional cla.ssrooms (Ckillini and Helms 
1993: Kiel 199 t; Spaulding and Lake 1991). \\*hen .students 
work together wiili well-defined goals and clear accountabil- 
ity guidelines, a number of benefits accrue: inc rea.sed self- 
(,‘sleem. improved academic and social skills, and reduc lion 
o) ethnic tension (Sharon 198 t: Slav in 1983), 

Opportunities for international coojxaative learning e\jx*- 
riences are greallv’ enhanced by breakthroughs in compres- 
sion tv't hnology. such as (xaiiell I niversity s Cd '-.Sec*-.\le 
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software, which permits videoconferencing \ ia the Internet 
(Barker 1994). Electronic mail and network bulletin boards 
continue to make possible asynchrf^nous interaction, such as 
thoughtful and provocative responses to prior real-time dis- 
cussions. This ability to address complex international is- 
sues, within varying social, cultural, and political contexts, 
offers students a unique opportunity to cooperate in a 
global environment. Instructors, however, need to refrain 
from monopolizing the discussion or making presentations 
that other technologies (such as print or videotape) could 
more appropriately supply (Moore 1989b). Learner-learner 
interaction can and should become an integral part of in- 
.stnK'tii)nal course design for the virtual clas.sroom. 

A fourth type of interaction must be accommodated in the 
vinual classroom: learner-interface, that is, the interaction 
that occurs between the learner and the \ arious technolo- 
gies a particular institution may provide for the delivery of 
in.struction (Hillman, Willis and Gunawardena 1994). 
Instructional technology .should po.ssess functional simplic- 
ity. and when that technology does not. it has a negatiw 
impact on learning (Schrum 1992). Hillman, Willis, and 
Gunawardena (1994) define learner-interface interaction as 
"a process of manipulating tools to accomplish a task*' (p. 

In.struciional program design should include oppoituni- 
ties for .students to "become comfortable with the interface, 
acccjMing of the technology and. conseciuently, comfortable 
with and accepting of the content of the in.struction’* (p. 36) 
rhe authors further suggest that, for purpo.ses of our virtual 
clas.sroom, students become acclimated to the appropriate 
technologies by way of technology t redil courses, orienta- 
tion sessions, and in-cla.ss exerciM*s (p. 36). 

Interface Capabilities 

The interface, or point ot interaction ix'tween the learner 
and the technology, bec'omes a window or a gateway to a 
vanety of intellectually challenging activities, d’he technology 
itsc'lf, .such as multimedia or hypertext, does not teach; it is. 
howe\cr, the vehicle for instruction .set by the curriculum, 
(classroom reform, for the purpo.se of meeting individual 
needs and promoting coast met hist models of learning, is 
predic.ited nn curric ulum reform, l or present purpo.ses. 

( urriculiim mas' be defined ;ts “an intentional design ibr 
learning negotiated by fac ulty in light of their specialized 
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knowledge and in ilie context of social expectations and 
students' needs" (Toombs and Tierney 1991, p. 21). 1'he 
significance of this definition lies in its emphasis on contex- 
tual considerations; a particular hi. w\iy addressing the needs 
of a particular siudmx body at a particular insUiuiion. 
faculty judgment is the cmcial factor here; what works as an 
instructional strategy in one situation does not of necessity 
work for another. Too often in the past a potentially 
enabling technology has been acquired by administration, 
made available for classroom use, and subsequently ignored 
by th<iSe best af le to ascertain its instructional value, the 
classroom instructor. 

When faculty participate in the selection of modalities 
that will curv)' the content and facilitate interaction, “they 
knowingly or unknow ingly are curriculum developers" 
(Means el al. 1993. p. 67). As a process, curriculum design 
identifies a prolilem and formulates a solution. A major fac- 
ulty responsibility on the virtual campus is staying abreast of 
software .solutions to curriculum problems. Tor example, the 
eight new learning environments identified earlier in this 
section are communication technologies, which in mo.st 
insiiinces are made possible by pow'erful interactive soft- 
ware. (k)mputer sofhvare — the in.structions or programs that 
reside in a computer's memory — c*an be divided into tw'o 
groups: tutonal And exploratory'. 

Tutorial 

Conij')Uter .software performs a ///ZonV/Z function w hen it 
provides .students with opj)onunilics for ilcmonstratUm and 
Means el al. 1993). 

Demonstrations, w hich visually display phenomena, have* 
been used for centuries to enhance in.siruction. Today, the 
truism “A pic ture is worth a thousand w'ords" has been up- 
chited l)y computer animation techniciues and graphic aipA- 
bilities to read 'A moving j“)iclure is woilh a million words." 
[ii tiu* \irlual cla.ssroom dynamic mathematical concepts and 
processc’s are rendered visually, in some ca.ses for the first 
time (/itnmerman and (Ainningham 1991); ai1 .students gen- 
c'latc' rough designs for sub.sc‘c|iienl sc iilptures and c*a.stings 
( .Mones-l laiial et a. I 1990); and ophthalmology residents 
obseive the origins and dex elopment of ocular disea.se 
(ihown 1 99 1). 

/VeZe //c (Mvlers to drill and practice, a tradilicMial, behav- 







iodsl :ip(>roach to learning in vvliich computer software pro- 
vides the learner with siep-hy-step instruction (I'hompson, 
Simonson and Hargrave 1992). Computer Assisted Instruc- 
tion (CAD dates to the 1960s when Patrick Suppes and 
Richard Atkinson of Stanford University developed computer 
programs for mntli and reading that featured learner feed- 
back and gradual escalation in content and levels of diffi- 
culty Ixised upon prior performance (Coburn et al. 19H2). 

Intelligent CAI. or Intelligent Tutoring Systems (ITS), pro- 
vide a promising altcTnaiive to traditional CAI. Like CAI, 
intelligent CAI makes adjustments in degree of difficulty and 
complexity; hov\e\'er. intelligent CAI leases its estimations 
not on past student peiibrmance t on inferences or mod- 
els of .student knowledge and understanding (Sleeman and 
Brown 1982). 

Exploratory 

Computer software also furni.shes studtaits the oj')po!tunity 
to explore facts, ideas, and complex simulated environments 
for .self-directed learning. I’wo such exploratory' domains are 
electronic (kitahascs microiroridsi^W.wns et al 1993)- 

On-line computer daUihcisesW.we experienced phenome- 
nal growth in each of the last tw o decades. Early on. library 
mici\)computers w ere used extensively to .searclt remote bib- 
liographic databa.ses such as OIALOC] and Orbit. CD-ROM 
technc^logy. with its u.ser- friendly interface and fixed-cost 
usage. iKvame the vehicle of choice for reference libraries 
and patrons (Silberger 1995). 'Eoday, virtual cla.s.sroom stu- 
dents. remotely situated but with microcomputer and modem 
w ithin PiUgenip reach, access Online Public Acce.ss (Catalogs 
(OPA(*s). w hich have rcjilaced traditional card catalogs at 
their college or university library (Sudweks, (Collins, and 
December 1995). Enterprising students can acce.ss and inter- 
acii\e!y search several hundred OPAC'„s as well as remote 
archi\es via the Internet (Ellswoith 1995). 'Hie \ ii'tue of .such 
atwss is that learners can explore at their own jxice and 
lewl of proficiency virtually any topic in any form (i.e.. text, 
pictures, animation, film clijTs. and slatistits) (.Santoro 1995). 

In addition, programs suc h as Project (iiitenberg at St. 
.Augustine College. Oxford lexl Archive, and the National 
Center for Machine-Reachible 'fexts at Princeton University are 
making a\aiiabk* on-line full-text journal ailiclcs and books 
for instantaneous reading and reference use (Tomer 1992). 
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A nikr()world \>> another cxploraioiy domain that ex- 
panded computing power has made possible. A typical mi- 
croworld l)uilds upon both traditional and cc^mputer-gener- 
atcd visualization techni(iues to create a simulated 
em ironment in which t’ne learner acts and reacts to unfold- 
ing events within a prestmctured scenario (Oede 1987). 
Simulations have been widely used f('>r years to provide 
personnel training in government, private industiy’. and the 
military' (Auld and Pantelidis 1994). As an active, classroom 
learning experience, participants express feelings, make 
choices, communicate with partners, and manipulate (objects; 
"iKlnowledge is not just a copy of reality, lb know an object 
or an event does not mean that one simply looks at it and 
makes an image or mental copy of it. lb know something 
in\()l\es action on it. Thus, operation, an internalized action 
is the essence of knowledge” (Diulus and Baum 1991). 

/Vog/‘c,s\v 0)1 issues (Uid lm)hic))i-soh i)ii> cuv usiuilly 
dipoidoit iif?o)i i)itc)pc)So)iai co))i))uiuiccitio)i. PcnUci- 
jHUtts seek a a»ise)isus of ag)ve))te)il u)i cm issue. 7he)v 
is a doul)le-ed^ed eleuunit diui))^ )ie^otiatio)is bet wee) i 
C(»)i/)etitio)i u)id coojKmtiou. A />iuye)‘ wu)Us to ad- 
i'U)ice (»ie 's self i)ite)vsts trhile )vctlizi)i^ that 
))iise is ofte)i )iecessu)yip. 3b). 

Summary 

Systemic reform has brought about a number of changes to 
j:)ostsecondary education, none more significant than what 
students learn and how* they learn it. With time and distance 
effectively remo\ ed as constraitits, colleges and uni\ ersities 
are seiving a more heterogeneous clientele with diver.se edu- 
catitmal backgrounds and needs. As Plater suggests, ‘these 
new centuiy .students confront us with the possibility that 
po.st^ec(yndaIy educational systems designed to manage en- 
rollment growth by wet‘ding out unprepared or uncommitted 
students may no longer be appropriate or economicalK' defen- 
sible" (p. 9). If one major goal is to cultivate an expert work 
force for the Information Age, then post.sec'ondaiy^ education 
will h-ave to accommodate a range of skills and aptitudes. 

Perhaps the most telling difference between learning in 
the traditional and \ irtual modes is the kind and extent of 
interaction. In the traditional cla.ssroom, the potential for 
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Icamcr-instruclor and learner-learner inleraetion i.s wr^' 
l)ut instructors haw lar>»ely ignored this mandate for cliange 
and continue to employ the lecture mode as the predomi- 
nant meliiod of instruction. 

Such a lack of concern about the quality of teaching 
steffLs from the "tyranny of proximity, ' a frame of mind 
in irhich important issues are overlooked because they 
are so much an accepted part of day-to-day act itities 
that they remai)i unquestioned and unchallenged. 

Pauly as a amsequence (fsuch a mindset, there has 
been no significant qualitative change in approaches to 
teaching in conventional higher education institutions 
for at least the past /OO vc^/^‘s*('Vaylor 199*4. p. P9). 

In the \ irtual cla.ssroom, on the other hand, technology sup- 
ports collaborative learning, heterogeneous groupings, proh- 
lem-sol\ ing and higher-order thinking skills — educational 
processesthat a lecture format cannot facilitate. Oede ( 1990) 
sugge.sts other fundamental difference.s with electronic inter- 
action: 

/ Information technologies are predominantly a visued 
medium, rather than the textual and auditoiy environ- 
ment (f the aoiventhoial classroom. 

J. Ihe affective content (f technology-mediated messages is 
muted compared to face-to-face interaction. 

d. Complex’ cognitive content can be conveyed more readily 
in electronic form because multiple representations of 
material (e.g.. aninuttions, te.xt. verbal descriptions, vi- 
sual images) can be presented to give learners many 
ways (f undefstanding the fundamental anicept ( j')p. 
2SS-s9). 




With time 
and dis- 
tance 
effectively 
removed as 
constraints, 
colleges and 
universities 
are serving 
a more het- 
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educational 
back- 
grounds 
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l-or institutions iinohtxl in distance education. tlu‘ oppomi- 
nilics to explore the capabilities of the.se new technologies 
in both traditional and \iiUial learning em ironnH'nts may yet 
yit'ld .solutions to wxing problems in teaching and learning. 
I'ollowing an institutional commitment to profe.sskmal devel- 
opment, traditional and v irtual leaching and kerning can 
and should complement oiu' aiK^ther in i1k‘ search for etlii- 
cational e.xcelleiKe. 
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RESEARCH AND THE NEW SCHOLARLY AGENDA 



Amchcan unirersifies are products of the late 19th and 
early 20th coitunes. Ihe (fuestio)i is, hoir do you break 
them up in some tray, at least get some group of young 
people u'bo are free of them? Hoir do you make them 
free to do something new and diJferent?Vxe\e{\ Hughes 
(quoted by Sehon 1995. p. 3^) 

On the virtual campus both the nature t)f research and the 
role of the scholar are the subjects of renewed interest and 
intense debate. "It is a battle of snails," contends Donald 
Schon. “proceeding so slowly that you have to look veiy 
carefully in order to see it going on. I^ut it is happening 
nonetheless" ( 1993. p. 32). At stake is how' research and 
scholarly endeavors will be conducted on college campuses 
in this Age of Information. The debate focuses on four sepa- 
rate but ultimately interconnected issues: ( 1 ) Are colleges 
and universities responding effectively to societal demands 
for greater balance between the teaching, research, and 
.serv ice functions? (2) Can the deftnititm of .scholarship be 
espanded to accommodate the demand for greater emphasis 
on the teaching and seivice functions? (3) \ h)w is informa- 
tion technology tran.sh^rming re.search? and (a) Do different 
forms of scholarly acii\ il\' retjuire new epistemologies? The 
resolution of these and similar i.ssues is likely to shape llie 
agenda for research and .scholarship for years to come. 

Scholarly Tradition and Societal Trends 

The hisloiy of .scholarly activity at American colleges and 
universities is one of continuous forming and reforming 
(Boyer 1991); Parsons and Platt 19“*3; Rudolj^h 1990: Shils 
lO^H: \ eysey 19 ’0). 1-or more lhan 330 years, since the 
founding of Harv ard College in 1()39. three function.s — 
teaching. ser\ ice. and research — have, by turns, shaped the 
ethos ol higher education in.stilulions (Bowen I9S0). 

rhe role of facullv’ at tlie colonial college wa.-^ generalK 
restricted to j')romoling the intellectual, moral, and spiritual 
development of students preparing for the ministry, 
reac hing w as con.sidered a vocation as well, and those 
called" to teach, ao.‘ording to historian 'Pheodore Benditt. 
"were hired |by rollegesl not lor their scliolarly ability or 
achievemetil but for their religious commitment. Scholarh 
achit‘\ement was ma a high priority, either for professors oi 
students" (cjuoled by Bovct 1990. p. i). I'he more serious 
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and productive ,sclu)larslii|') — in the modern sense — look 
place outside and away from colonial colleges. Amateur 
scientists and scliolars, lacking intellectual communities, 
never cjuile achieved results as significant as their European 
contemporaries, yet remained the dominant intellectual force 
in America until scholarship became institutionalized later in 
the universities (Shils 1978). 

Although the tradititm of uni\ ersity .scholar as teacher and 
mentor persisted well into the nineteenth centiuy-, the foun- 
dation w'as being laid for the addition of a second scholarly 
function. As Boyer (1990) explains. "A new country was be- 
ing formed and higher education s focus began U) shift from 
the shaping of young lives to the building of a nation” (p. 4). 
.SenVeewas added to the mi.ssion ol [Mivaie and iniblic' uni- 
\ er.sities, particularly land grant colleges, with the |Xissage of 
the Morrill Act of 1862. which gave federal land to states for 
the purpose of funding both liberal arts and technical educa- 
tion, and the Hatch Act of 1887, which created agricultural 
experiment stations that brought technical forms of higher 
education to the midwe.st and prairie slates. 'I he technical 
training that students accjuired at land grant institutions 
would eventually “undergird the emerging agricultural and 
mechanical re\’olution” (Boyer 1990. p. 5). While the idea of 
education as serv ing a democratic function became firmly 
rooted during this period, “a new faculty orientation towards 
applied research w'a.s born, defining in another unique w'ay 
the future American research university" (Katz 1993. p. ht). 

Ba.sic re.search at American univ'ersilies came in respon.se 
U) a set of circumstances that materialized between the end 
of the Civil War and the conclusion of World War I (Shils 
1978). First of all, the universities were the ideal locus for 
the di.scovery and diffusion of knowledge in part because 
their main rivals, amateur .scholars and .scientists and later 
independent re.search in.sliiuiions, could not su.siain the reep 
uisile drain on resources nor duplicate the intellectual milieu 
found on bu.stling univ ersity campu.ses. F'unding for univer- 
sity instruction, ironically, served as the economic founda- 
tion for early re.search projeets. Alter leaching rounds were 
rompleied, professors made time for original re.search. nioti- 
vaietl almost solely by intellectual curiosity, [•urlhermoie. 

// iras a ti?NC n'hcn thc/nuuKial tvcfuirc)} units for iv- 

search innv not lart^c. llunv were fin r Idre^e-scdle firo- 










Joels for irhich mci}iy assistants had to he used. Much 
research was conducted hy si ny^le teachers, sometintes 
hy a teacher ayid one ofhispnfils. The eqtiiTnioit, 
which teas seldom ivty elaborate, did not cost much 
and a ^ood fart of it could he paid Jhr from the costs of 
maintaining the lahoratanes needed for teachini>iSh\\s 
19"^8, p. 168). 

W'hik’ ihc center ol eumpus aelivity remained undergraduate 
educ'alion. inl'u.sed hy the Scottish model of regularized cur- 
riculum, basic research in the fledgling sciences took shape, 
if only on the peripheiy of academic life. 

Shonly after the* Cavil ^Xa^. young Americans returning 
from German universities began to c lamor for a more so- 
phi.sticated academic model. The focus of the complaint was 
the lack of institutional structure* and re\\ ard system neces- 
.sary to .stimulate a shift in ethos from a purely pedagogical 
orientation to one empliasi/.ing scholarly and .scientific re- 
searc'h. Althac h ( 1992) de.scribes the origins and impact the 
German university research model had upon American 
higher education in.stitutions: 

In the mid-nineteenth centmy. a newly united (iernuuiy 
harnessed the nuirefsity for natkm-huUdiny^. f nderthe 
leadef'ship (f Wilhelm ron Humboldt. Ciernian higher 
educ(itio}i was y,ifvn siy,}uj)ca}n resources hy the state, 
took* on the responsibility fw research aimed at national 
(lei vl(T}nent and industrialization, and played a key 
role in definin^if the i( Ieoh (f the neit' (lerman nation. 
Ihe nformed Herman uniretsities also established i* rad - 
uate education and the cloctoral dejLiree as a ma jor focus 
tfthe insfiUition. Research became Jor the ftist time an 
inte,iiral Junction <fthe unirefsity. The nnirefsity u‘as 
recoji^nized iis a hierarchy based nj>on the neirly enierjLi- 
in,u, seientijic disciplines. American rejormefy look these 
Herman ifinorations and J'urther transfyrmed hiy^her 
educathm hy stt\ysin,ii the links hetnven the unit'efsity 
(oui society throup,h the concept (f sendee and direct 
relatio) (ships u ith industty and agriculture, democra 
tized the Herman chair .system throi(i*h the estabikh 
nunit (f academic dejHirtments and the deivlopment <f 
the "land prant " concef)t for both hi]i>h-leivl re^ecoch 
and e.xpanded access to hiy.her education "( ji. 1 1 ), 
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The German influence was palpable, but it was not until 
the establishment of postgraduate studies at a handful of 
institutions that a paradigm shift of the first order occurred 
(Veysey 1970). With the founding of the Johns Hopkins 
University in 1876 — in Shils’s estimation, "the most decisive 
single event in the hiscoiy of learning in the Western hemi- 
sphere" (1978, p. 171) — and subsequently Clark University 
in 1887 and the Uni\ ersity of Chicago in 1892, American 
universities began a shift in ethos, subtly at first, from values 
that espoused the distribution of inherited knowledge to 
ones that encouraged the creation of newv knowledge, 
leaching was still legarded as a primary missk)n, but schol- 
arly rCsSearch now* attained a position of unprecedented im- 
portance. 

Not all American uni\ ersities responded to the pull of 
research. Over time, a marked di\ ision of labor occurred 
between universities that supported lx)th teaching and re- 
search and liix’rai ails colleges that .sought to maintain tradi- 
tional values, hven within research institutions, a division of 
labor cK'curred Ixnw een yt)unger faculty who taught eiemen- 
taiy cla.sses and senior faculty who taught the more ad- 
vanced, research-oriented ones (Shils 1978). 

I'he Second World War and its aftermath brought addi- 
ticMial nKxlification to the nature and scope of .scholarly en- 
dc‘a\'or. For the first time federal suppoii for re.search was 
initialed as part of an effort to bring the war to a rapid and 
.successful conclusion (Boyer 1990). The Office of Scientific 
Re.search and Development was founded in 19-tO, I)ringing 
academic talent to Washington and grant money to univer- 
sity campu.ses. This wartime collaboration of university* talent 
and federal bureaucracy opened the doors to postwar fed- 
eral support lor university research. 

De.spile profound societal changes in the half c entury* 
following World War 11. no corrc*spoixling t)aradigmati(* shift 
in sc holarly activity has taken place. The dramatic expansion 
of po.st.scc*ondai*y education did incicvd produce, in 'IVow's 
de.scription. a transformation from an (7/7c*to a mass in a 
//;///mv//sy.steiu of higher education (Altback 1992). 
Furthermore’, the demands from industiy for graduate’s w ith 
^pc‘ciali/.ecl training did produc e a greatea* \ ariety of cour.sc* 
and program ojMtons at comprehensive uniwrsitics. 
However, as l.ynton ( 198 i) argues, higher education contin- 
uc‘s to face a "disturbing paradox": 
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Ihu ufiiivt'sity sector has expcnuieci in response /o exter- 
nal needs: the hahy boom and the ^rowin^ societal 
demand Jor skilled professionals in an expanding 
number of fields. But the essential center of the utiirer- 
sity continues to be driven by internal values and prior- 
ities that have changed little or not at all from those 
that prevailed before the war inider quite different 
circumstances ( p. (h ). 

More recent technological, economic, demographic, and 
political trends, cited at the outset of this monograph, have 
put enormous pressure (m colleges and universities to re- 
form from within. Vet, with respect to .scholarly activity, 
college faculty nationwide report on .suivey after survey that 
the pre.ssure to publish research not only remains the key 
requirement for tenure but a major inhibitor to improv ed 
teaching (Boyer 1992; Daly 199 4). 

A Reconceptualization of Scholarship 

.Signs of renewed intere.si in the nature of re.search and the 
role of the scholar may be found in academy journals, busi- 
ness publications, and g(n’ernmeni reports (Boyer 1990; 
Cairnevale et al. 1990. 1991; Daly 199 i; Lynton and Hlni;m 
198“^; Paulsen and Feldman 199S; Rice and Kichlin 199.^). 
dills for a redistribution of faculty work, aimed al placing 
greater emi'>hasis on undergraduate teaching, have .stirred a 
debate over the value and meaning of .schol;irshi]'> and of 
the relationship between teaching and research. 

The value of empirical research 

(,aitics of higher education wlu> t'onlend that college faculty 
spend disproportionate lime on rvvsearch. to the detriment ol 
undergraduate leaching, can point to reports deriv ing from 
^taii.stics compiled by the Institute lor Scientific Information 
(l);ilv 1991). 

One stub report estimated that. <fall the articles pub- 
lished in even the most prestigi<ms natural and social 
Si. ience journals, less than one-half trere ever cited by 
(nfyo}ie. that less than mie fifth nvre cited niorethan 
once, ant! that ntany (f the meager tunnber (f citations 
that trere garnered n ere the result (fselfi itations i)y 
the (tuthors in subseipumt jniblications (f their on ft. 
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ll)e$e clcitci raise the ufily possibility that much of the 
published research the professorate has felt itself com- 
pelled to geyierate has uever been read, or at least cited, 
by wriwone — not eren by other specialists worki>ig in the 
same fields i>i which it is published {\y.\\y 1994, p. 47). 

On the otht^r hand, proponents of the status quo argue 
persuasively that American universities “will not be able to 
attract, hold and properly support the work of first-rate 
scholars if they must impose heavy teaching responsibilities 
on them*' (Daly 1994. p. 49). 

I’sing Nobel Prizes as one measure of the contril')utions to 
fundamental human knowledge, American researchers since 
19'tS account for inore than half of the Prizes awarded in 
physics, chemistiy, and medicine; before 194S. they had 
garnered just 18 of 129 (Boyer 1990). Proponents contend 
that such advances could be .seriously jeopardized if the 
re.search is curtailed in favor of competing obligations. 

Other de facto circumstances mitigate against reform of 
the research function. For instance, the current organization 
of colleges and universities clearly relied a research orienta- 
tion (Altbach 1992; Daly 199**; Shils 19'^8). 'fhe fomiation 
and institutionalization of autonomous academic 
departments have given a .sense of collective identity to 
.scholars and have nurtured their development (Shils 1978). 
Reconfiguring departments for |')urpo,ses of greater interdisci- 
plinarv’ cooperation is salutaiy in theory’, but difficult in prac- 
tice to achieve. Furthermore, the well-established reward 
system, which faculty suneys acknowledge is stronger than 
ever, has produced a culture of .scholarship that has trickled 
dow n from Americ a s preeminent research institutions to cast 
a shadow over the entire higher learning enterprise*' (Boyer 
1990, p. 12), including comprehensive universities and lib- 
eral arts and community colleges. Fxpec ting to alter the be- 
havior of sc'holars at all kinds of institutions in the absence 
of a comparable reward structure .seems unreali.stic at be.st. 

Sclmlarship and ieachini* 

Another asped of the debate concer ning the nature of schol- 
;irship is its purported relationship to college teaching. 
Kc’sioi'ing balance between these two major functions of a 
college facility — re.sc*ai*ch and tc‘aching — has hc’cn at the 
center of a longstanding philosopltical debate* ovc*r the very 






icic*a of higlicr education or, more precisely, the idea of a 
university. On the c)ne hand, we have the historical align- 
ment of Jaspers. Griffith, and Wagener who included 
research as part of tlie definition of a university (Barnett 
1992). On a pedagogical level, most faculty today express in 
surveys the belief that research enhances teaching (Centra 
19H3). One survey by Jauch (1976) in particular reported 
that 95 percent of natural science faculty and department 
heads at one college believed that research actually 
increases classroom effectiveness “by increasing awareness 
and currency" (Centra 19H3, p. 379). 

On the otliei hand, we have the tradition of Newman, 
Ortega y Ciasset, and Sir Walter Mv>berly arguing that the 
university “need not or, indeed, should not engage in re- 
search. . . [fori knowledge in the context of discov ery and 
knowledge in t!ie context of transmission are entirely differ- 
ent enterpri.ses" (Harnett 1992, p. 620-623). Hie majority of 
contemporaiy scliolarly studies, in fact, support the con- 
tention that “leaching and re.search are independent func- 
tions, with peridnnance in one unrelated to the other" 
(C'entra 19H3, p. 3H0). Barnett ironically notes that no debate 
exists over the inlluence of teaching on re.search: “research 
is seldom driven by curricular considerations but is normally 
given direction by an interest structure based on academic 
careers and the public use of knowledge" ( 1992. p. 623). 

**Aggregative** scholarship 

'fhe debate over the relativ e impoitance of re.search and 
teaching and the relatioasliip between the two is unlikely to 
be resolved soon. In the interim, Daly (IWt) propexses a kind 
of “aggregative" .scholarship as a bridge between .scholar.shij-) 
and teaching. By t*xpanding the definition of .scholarshij') — 
and the reward sy.stem that supp<')its it — scholars will be free 
to address a much vv itler audience for their publications. 
Aggregative scholarship means .selecting, analyzing, inicaprct- 
ing, and summarizing the uKxst important and up-to-date 
research finding in one's field, j'lresented in nonsjx’ciali.st's 
language, for other faculty members who wish to keep up 
with advances in other fields, for jxiblic school teachers wlio 
need to keej') abreast of changes in their suliject sjxvialties, 
and for members of the busine.ss community who want to 
(.‘xplore the commercial po.ssibilities ot nev\ re.search findings. 

Dalv ( 166 \ ) cites three advantages to aggregative scholar- 
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.ship. First, 'it should impact directly and beneficially on 
undergraduate teaching" (p. ^l). As recipients of such infor- 
mation, hard-pre.s,sed faculty members would be able \a 
continue their specialized research while remaining up-to- 
date on ad\ ances elsewb.ere. The classroom payoff would 
be lectures presented and discussions moderated by well- 
versed instnicUM's. 

Second, "unlike research on pedagogy, the shift in stan- 
dards nece,s,sary to legitimize aggregative scholarship would 
be a relati\'ely small one — both for college faculty them- 
selves and for the journal editors and personnel committees 
who judge their work" (Daly 1994, p. 53). That is. aggrega- 
tive scholars need not become expert in pedagogical theory' 
but will broadly communicate the findings in their own 
fields. Daly cites examples of scholars who became ‘*popu- 
lari/.ers" of their disciplines without suffering the loss of 
scholarly respectability: ,Stephen J. Gould, life sciences: 

Jacob bronow.ski, mathematics: John Kenneth Galbraith, 
economics: and C^arl Sagan, astronomy. 

finally, such scholarship "could help to make the eco- 
nomic case for higher education by making a direct contri- 
bution in two areas that have already been identified as 
central to the rebuilding of the .American economy — the 
strengtliening of competence and morale among public 
school teaclv^rs ami the capacity for innovation in the 
.American business community" (Daly 199a, p. 53). Factors 
making the publication of aggregative .sc'holarship pariicu- 
laiiy beneficial to public school teachers include inadequate 
professional develo{')ment. out-of-date textbooks, and infre- 
cjiiently taught subjects. Within the bu.siness community, 
such publications would assist decisionmakers to extract 
from sjK'cialized research the information necessary to re- 
main commercially comjxaitive. 

Daly ( 199 D conc ludes his proposal by reminding tnem- 
bers of the academy that teac'hing and research, two vital 
fac ulty funcuons. :tre currently in a state of disec|uilibrium: 
"The elev ation of aggrc‘gative scholarship to sc holarly re- 
spec lability , however, could help to restore the l)ahmce be- 
tween the two to a slate of healthv c*(|uilibrium ' (p. 55). 

the perspective" 

In rc’ccMit years, m.mv (aculiv and adminisirators have added 
ihc‘lr voices m the dc'batc' by calling tor an c‘\j\mck*d view 
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of scholarship that, in the view of Paulsen and Feldman 
(1995), “encompasses and encourages the full range of di- 
verse creative talents of faculty, allows for different discipli- 
nary perspectives, and provides a framework for the dev^el- 
opment of mission statements expressing more distincth e 
and differentiated priorities" (p. 615). 

Perhaps the most influential voice confronting the research 
monolith comes from the Carnegie Foundation for the Ad- 
vancement of Teaching. In Scholarship Reconsidered, Boyer 
( 1990) proposes a four-dimensional model of scholarship, 
each element separate yet interdependent: the scholarship of 
discoLvty; the sclu')lar.ship of integration: the scholarship of 
application: 2 in<.\ the scholarship of teaching. Paulsen and 
Feldman (1995) report that Boyer’s proposal has already been 
adopted by the National Project on Institutional Priorities and 
Faculty Rewards for the purpose of promoting the reconcep- 
lualization of .scholarship among \'arious academic disciplines. 

The first element of the model, the scholarship of discor- 
ery. consolidates graduate training with the research func- 
tion. 'The processes of research and discoveiy lead to the 
creation and ad\ ancement of knowledge, and expand the 
capacity to make meaning out of existing knowledge" 
(Paulsen and Feldman 1995, p. 623). 'Fraditionally. the rite of 
pa.s.sage is the doctoral dissertation, which "offers definitiw 
proof of .students’ knowledge of their disciplines, ability to 
engage in independent research, and ability to present find- 
ings in a coherent manner" (Hamilton 1990, p. ^*7). In many 
disciplines, the di.s.serlation represents a "new beginning" 
after years of cour.sework, e.xaminations, and trial .scholar- 
ship — class papers, research projects, masters’ theses. As an 
integral part of doctoral education, the traditional di.s.serta- 
tion con.stitutes, in theoiy, a significant and original contribu- 
tion to knowledge. Howev er, as one dean who paiticipated 
in the Council of Graduate Schools study on Ihc Role and 
Satnre of the Dockml Dissertation noted pithily, "What is 
original may itot be significant and what is significant may 
not be original” (({noted in Ridilin 1993. p. 51). 

rhe dean’s comment underscores a set of' problems as.so- 
ciatcd with training tomorrow ’s scholars and re.searchers: 
"Although many faculty and others see the dis.sertation as a 
sacred instituticai, not to be tampered with, other members 
of the graduate education communitv increasingly agree that 
parts of the process, as well as many ol“ the final |')roducts. 
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may he oiii of step witli llie academic cMitcrprise and, in- 
deed, with society's overall intellectual and research needs ' 
(Hamilton 1990, p, -17). 

Amon^ already-established university researchers, the 
current system of tenure and promotion necessitates the 
implementation of fairly rigid timetables for launching re- 
search projects and publishing results. In a 1990 suivey of 
chief academic officers on the relative importance among 
teaching, research, and service, Miller (199S) reports that 
more than a quarter observ'ed their institutions moving to- 
ward research and away from teacliing and service. "Hie 
trend was even more pronounced at doctoral in.stitutions, 
where S6 percent ob.serv'ed the .same mov'ement (Hcn'er 
1990). In the prevailing milieu, it is no wonder that .so many 
faculty believe that their pul^lications “were merely c'ounted, 
never read” by those making personnel recommendations 
(Daly 199b p. -i?). 

On an optimistic note, (.'(ifftpns Trends /995(Hl-Khawas 
199S) rc^pons that many in.stitutions are just now beginning 
tt) resj^ond posit ivc‘ly to boyers call lor more balance among 
tile teaching, researc'h, and .service functions. In Kl-Khavvas's 
annual suivey of over SOD colleges and universities, 

C({)sc l(f half bare increased the inipnrtance ofteachin\^ 
tn facnity erci/iiatiun^. Amoni> pnhiic reseat rch and 
doctoral attli 'etsities. tiroabirds reported such cbany,es. 
Al)ont fonr i}i ten itistitnthnis now i^itv y^reater intl>or- 
tance to teaebiny in their birbiy decisiints. One-third 
bai'e made cbcni}*cs iti the criteria for primioth))i of 
ficnlty. Ah{)iit three /;/ fen hat e chany^ed the criteria 
f>r tenure. Anmny public research and doctoral itni- 
/'c;:s77/c.s. six in ten reported such chattyesiyt. iO). 

I'evv institutions, hovvc‘vei', have bc“gun to organize lac ulty 
serv ice initiatives, leaving suc h acliviiies to the discretion of 
individual faculty mcMiibers. I'he notable* e\cc*ptions are treat- 
mc*nt cvntcMs and tc*c*hnical Institutes found on the* campusc's 
of the large*!' public* univ ersitic*s (HI Khawas I99S, p. 20). 

A*> lk)VcM has aeknovv Ic'dgc'd. the univc’isiiy re>c*arch es 
t.iblishment has a rich and proud hc*ritage ol ac'hic‘Vc*nu*tit by 
am standard of nieasuremc*ni. Kestoring balaiuv among 
lacultv functions, hovvcvci. will go lar in affirming the* clivc*r 
siiy and c reativitv ol colk'ge fac ulty, not all ol whom iH‘ed 
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or should bo wliolly absorbed in searching for new facts or 
( realing new knowledge and lhe(^r>'. 

'Hie second element of the model, the scholarship of itite- 
,{>r(itUi)i. means ‘making connections across the disciplines, 
plac ing the specialties in laiger context, illuminating data in a 
revcMiing way, often educating nonspecialists, tf )0 " (Boyer 
IWO, p. IH). The scholarship of integration has implications 
lor the conduct of research and for the practice of teaching. 

As a focus of research, integration includes UitopretatUni, 
“filtering one's ow!i research — or the research of others — into 
larger intellectual patterns" (p. 17). .Since the growth of spe- 
c iali/.ation, jxtilicularly after the Second World War, scholars 
have produced mountains of new data within specific disci- 
plines. The concern remains that an accelerating “publish or 
pcTish ’ mindsc't will encourage the production of unextraix)- 
laied data or. wt)rse yet. reduce scholarship to pedantry'. In 
acldition. the scholarshij') of integration promotes i}iterdiscipli- 
initiatives. Interaction among rej^re.sentatiws of various 
discij^lines has as its purpose the generation of new conce|> 
null models of our knowledge structure as well as an under- 
standing of the roles spec ific disciplines play in that creation. 

The scholarship of integration has imj^lications for the 
pi act ice of teaching as well. Typically, a .student registers for 
prc'rcajuisiies. rc*ciuisites, and electives .spanning a variety of 
discij^lines. Possible^ and even appropriate connections 
.miong disciplines are not usualK’ made by the course in- 
siniclor. \\ hatc*\c‘r synthesis does occur, the student makes. 
However faculty engaged in the scholarship of integration 
arc* perhajis idc*al candidates to develop and implement 
intc'grative tc*aching tc*chnk|ues. A scholarship of integration 
^an be nurtured, at least in part, by redirecting in.stitutional 
u‘vvards to encourage scholars, in tlieir re.search and in their 
leac hing. to continually sha|')e and reshape the boundaries 
ol human knowledge. 

flu* next c*lc*mc*nt of the* modc‘1. the* scholarship of applicti- 
luni. ‘movc-s Inward engagc*ment as the scholar asks, ‘Mow 
c.m knovvlc*dgc* be* rc*sponsibh app!ic*d to conseciuential prob- 
k‘ins':^ Mow can it lx* lu*lpful to individuals as well as in.stiur 
tioiis^ And hirthc*r r.an social problems fhcntscltvsdvWnc an 
.igc'iula (ni scholarlv mve.stigation? ‘ (Boyer 19‘)0, p. l^). 

In linking thc*on‘ with practice for the puipose ol' ap|')ly' 
ing knovvh'dgc* to soh e* soc iety's problems, American col- 
lc*ges and universiiies are at the centc*r ol a historic paradox. 
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On the" one hand, American higher education institutions, 
particularly land grant colleges, have a long-standing com- 
mitment to .social serv'ice. The agricultural and mechanical 
revolutions of the nineteenth century' owe much of their 
momentum to the utilitarian mission of these institutions. On 
the other hand, ' the scholarship of practice lost its pragmatic 
roots when the professional schools became part of the 
university and adopted the academy’s emphasis on science*' 
(Rich I in 1993. p. 44). It has been argued that the 1910 
Flexner report on medical education did much to 
dichotomize theoiy and practice, by separating knowledge 
into hierarchical stages — theory and research at the top, 
clinical practice at the bottom (Rice and Richlin 1993). 
Following the lead of medicine, many other professions 
such as law, engineering, and denti.stry followed suit with 
their t)wn versions of the I'lexner report and instituted aca- 
demic reform that put increasing emphasis on the basic 
.scientific component. 

A modern .scholarship of application recjuires first and 
foremost an indication of parameters. "To be considered 
schokit'shif). service activities mu.st be tied directly to one's 
special field of knowledge and relate to, and How directly 
out of, this professional activity'. .Such .service is .serious, 
demanding work, reejuiring the rigor — and the accountabil- 
ity — traditionally as.sociated with re.search activities" (Boyer 
1990, p, 22). Rrofe.s.sional .ser\'ice might include, but is not 
restricted to. "technical consulting, evaluation and policy 
analysis, .scholarly writing for the non.speciali.sts, technology 
transfer mechanisms, and related extension activities " 
(Paulsen and Feldman 1993. p. 62S). Furthermore, .seivice 
must be di.stingui.shed from ciiizcfishif), C'ampus activities, 
such as sitting on committees or advising .student organiza- 
tions, and civic activities, such as charitable work, should be 
encouraged but not confu.sed with .scholarsliip. 

I 'nlike the (>erman university paradigm, \\ here knowl- 
c'dge is an end in it.sell, the American university has the 
oppeatunity to confront its own hi.sioiy and fulfill one of its 
traditional missions by putting the needs of a pragmatic 
society on an ecjual footing with the scholarship of di,sco\ - 
ery. ‘ *rhis enlarged view of scholarshij),” Rice and Richlin 
conclude, "if taken seriously, promi.ses to make tomorrow's 
proles.soiiaie more re .ponsivc* to the shilling scholarly needs 
of society" ( 1993. p. "^7). 
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The final element of the four-dimensional model is the 
scholarship of teaching. For community’ and liberal arts col- 
leges and, in many instances, comprehensive universities, 
teaching remains today the central mission. Even research 
institutions are beginning to address the ethical — not to 
mention the political — dilemma that arises when the educa- 
tion of large numbers of well-prepared undergraduate stu- 
dents is entrusted, at least initially, to graduate student 
teaching assistants (TAs). 

As the stock of teaching rises, so too do the opportunities 
to elevate teaching to a level of serious scholarship. For many 
years Cross has promoted the role of "classroom researcher — 
one who is involved in the evaluation of his or her own 
teacliing and learning, even as it takes place. Such a person 
should be trained to be a careful observ^er of the teaching 
process, to collect feedback on what and how well students 
learn, and to evaluate the effeclivene.ss of instruction" (Boyer 
1990. p. 6l). Boyer suggests that at community colleges, fac- 
ulty .so inclined might benefit from using a research model to 
evaluate and improve their own teaching. “We .still have 
much to understand about how .students learn, especially 
those from le.ss advantaged backgrounds, and faculty in com- 
munity colleges should be authorities on this task" (p, (^1). 

At liberal ails colleges, where teaching undergraduates 
remains the raison d'etre, the reward structure should sup- 
port both the scholarship of teaching and integratum. 
Interdisciplinary re.search and teaching play an impoitant 
role in creating the ideal learning envinmments espoused l)\ 
such in.stitutions. 

Research universities as well need to expand their dc'hni- 
tions of st'holarship if not their mi.ssions as institutions. As 
one doUorate-granting university president put it, “'fhis ciuw 
pus should be a place w here great teachers great re- 
sc’archers function side by side. \Xe should have the confi- 
dence to say. Look, v'ou re a great researc her and we are 
eager to haw you here doing what you do best.' W'e should 
also be able to .say to a colleague. You are terrific with stu- 
dents. but you are not publishing. .Still we w ant you to help 
IIS perform an important mi.ssion on the campu.s"’ (Boyer 
1990. p. s9), Resiiucluring the definition and scope* of scluT 
atiy ac li\ it\' to include great teaching reaffirms the centrality 
of undergraduate cxliuation c‘ven at ‘researc h “ institutions. 

Although there is a large body of exi.sting pedagogic al 
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research, Rice (1991) has suggested that a Fresh dialogue on 
the scholarship of teaching ought to begin anew. The teach- 
ing-learning process is of such complexity and significance 
as to warrant the scholarly attention of our most able theo- 
rists and practitioners. Previously, improvement in teaching 
was effected in isolation and by trial and error. 

Clearly there is an emerging national recognition of the 
importance of good teaching in po.sisecondar>^ education. 
Hlevating ilie scholarship of teaching — and the scholarships 
of integration and application — to the level of discover>^ will 
assist in restoring the balance between the historic trio of 
faculty activitie.s — teaching, re.search, and serv ice. If "our 
entire higher education culture is based upon the presump- 
tion of faculty prerogative.*' as Doucette (1993, p. 53) a.sserts, 
then it mu.st be faculty in concert with admini.stration who 
reengineer the fundamental changes that the various .social 
and economic forces at work in society will otherwi.se soon 
mandate. 

Online Scholarly Communication and Collaboration 

New computer-ba.sed technologies become important tools 
in the reform of traditional scholarship. The relative ease 
with which .scholars today can obtain informatitm and com- 
municate with colleagues is paving the way for propo.sed 
new forms of scholarship, such as those promoted by the 
C'arnegie Foundation for the Advancement of Teaching. The 
Internet and World Wide Web (WWW'), in particular, 
l^romlse, in llarntid s words, to "suKstanlially re.structure the 
pursuit of knowledge * ( 1990, p. 3*12). 

The Internet, a collection of nelvvc^rks that .spans the 
globe, functions ti.s the backbone for today s online .scholarly 
communication and collabortiiion. 'I*he World W'ide W'eb, ti 
hy|X'rtexi-ba.scd document retrieval sy.stein on I’nix-lra.sed 
machines linked to the Internet, has become tlie mo.st popu- 
lar Internet network. Purtliermore, an Internet II litis been 
proposed for the national re.search community, in part to 
exploit more fully l^roadband network capabilities and, in 
part, to mitigate some of the negtUive impact that privatiza- 
tion tmd commercialization have |)n)diiced on the network 
sy.siem.s (Roberts 199()). 

hleetronic global interactivity has .stilutary implications for 
the scholarship teaching, discoveiy, integration, and ap- 
plication. The .scholarshij^ of teaching, for examine, lias 




greatly benefited from the explosive growth and develop- 
ment of the World Wide Web. If j'jrenetwork scholarship was 
characterized by spatial-temporal and economic constraijits, 
today s scholarship of teaching — courtesy of the WNX^' — is 
c haracterized by unprecedenlc^cl access to expeil ise in con- 
tent and curriculum design, evaluation methodology, graph- 
ics and visual communications, cognitive and behavioral 
psychology, computer j'>rogra mining, and marketing. 

A number of VC^’W homepages have been consmicted for 
the sole purpo.se of brokering information on curriculum 
development. SunSITE (\\’ww.sunsite.cjueensu.ca/localo\ / 
oven iew.html) (Acccsi;cdjin(c Ml 1997), for example, has 
proposed a series of initiatives aimed at developing and pro- 
moting new educational technologies that can be proven to 
.serve real learning needs in a realistic educational context. 
Queens Tniversity, the .sponsor of SunSITE, believes that “the 
future success of the new technologies will depend uj-)on 
w hether they can be applied easily and cheaply by typical 
professors leaching typical students, not iust by a small band 
of enthusiasts to a small and selecti\ e group of .students un- 
der highly anificial (and costly) conditions" (p. 1 ). To that 
end, SunSITE is developing and maintaining Web pages that 
will include an online international database of contac ts to 
curriculum designers; annotated direc loiy' of existing 
resources (Web sites, listsens, ncwvsgroups, etc.) related to 
educational lechnolog\'; a global conference calendar listing 
workshops, seminars, and conferences on curriculum devel- 
opment; and electronic workshops with “guest speakers" 
mediated with interactive \ ideoconferncing software. 

Other \ eiy valuable* resources for teachers and educational 
rc‘searchers are the information cic'aringhouses for course- 
ware for higher c'ducation on the W'WW. Ca)urseware may be* 
defined simply as the sum of the content and the electronic 
\ chic les used to earns ey content, inelucling c'ourse syllabi, 
assignments, class ealc'nclars, Icdure notes, exams, and inter- 
acli\c* products (commerci;il or shareware), 'fhe W'oricl kec- 
lure I kill at the rniversily of ‘fexas (w w w ulexa.s.eclu world 
lecture) (Accessed Jimc Ml !99~^) is one suc h elearinghouse. 
making as ailable hundivds of links to homepages created by 
lacullN delixering course's or class m;iteri;ils on the* W'W’W. 
Intriguing illustrations. Web course's, or m;ileri;ils include' '/*/’" 
i'Jci l\V}Uii^S(iiKV U'im Boise* .State rnivcasiiy, the 

Mrfnal Media /a/Mrom the rniversily of IVnn.sylvania. 
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MttUvnedia Textbooks ixom ilie Virtual Hospital at the 
rniversily of Iowa, and Hypertext Supreme Court C(C76wfrom 
Cornell University. (Accessed June 50, 1997.) 

The scholarship of discoveiy — and to a lesser extent the 
scholarships of integration and application — is on the 
doorstep of a major revolution. Con.strained only by old 
ways of thinking about publication and scientific communi- 
cation, scientists today can communicate and collaborate via 
the Internet with a speed, scope, and scale that no previous 
methods could ever come close to providing. Extending a 
Irasic area of knowledge for the purpose of extending the 
frontiers of a field begins of necessity with the “prepublica- 
r u lion phase of scientific inquiiy' where mo.st of the cognitive 

n work is done*’ (Harnad 1990, p. 3*42). 'fhis pha.se often com- 
mences with a literature review, consistent with available 
university resources. Previous researchers would travel to 
the campus libraiy during posted hours and manually .search 
for hard-cojw documents arranged alpha-numerically on 
wooden or metal shelves. On the virtual campus, the re- 
trieval power of Online Public Access Catalogs (OPACs), 
with their boolean capabilities and various .search engines, 
not only eliminates spatial-temporal eon.straints but encour- 
ages creathe new searches of traditional sources (Tomer 
1992). Punherun)re, the co.srs a.s.sociated with the purchase 
and storage of commercialK* distributed print hooks and 
j(Hirnals are greatly reduced as electronic journals gain as- 
cNMidancy. 

Internet now empowers .scholars to use remote libraiy 
OPAC^s on an interactive basis and to transfer documents 
fixMii distant repositories to the scholars own microcomputer 
(.Silberger 199^). Telnet, an interactive eomj-)Uler program, 
provides the capability of generating a cu.stomi/.ed bibliogra- 
ph\ ol national or international scholarship. To .some degree 
the availability of OPACs throughout tlie world is providing 
an alternative to the expensive, commercially jWKluced re- 
mote online bibliographic dalaha.se .systems ' (Silbergei’ 1993. 
p. 103). .Meanw hile, to transfer documents either from or to a 
remote p.etwork re.source, a .sc holar employs an ITP Tie 
transfer j^otocol) jirogram. One application has .sc holars 
'submitting documc’iits to archives lor retrieval by anony- 
mous ITP in order to broaden the prepublication pc*er re- 
V ievv process'* (.Silberger 1993, p. 103 ). romer ( 1992) spec u- 
lales that w hen and if Oongrc'ss (inally enacts legislation 





creating the National Digital Librar}^ full-text libraries will be 
converted into machine-readable format and then made 
a\’ailable for FTP. The nearly 25 lerabyles of data that make 
up the holdings of the Library* of Congress would form the 
backbone of the electronic library’. Project Gutenl:>erg at the 
College of St. Benedict is another attempt to provide access 
to public domain books via FTP (Tomer 1992). 

Many continue to hold the view that academic applica- 
tions of network resources are chiefly the province of com- 
puter engineers and physical scientists. 

[f, however, libraries bate hee?i and contifiue to be the 
laboratories for research in the humanities (and to a 
lesser degree, />/ the social sckmces). then the availabil- 
ity of library catalogs and other libraty resources over 
the hitetmet (and other wide-area networks) may be as 
much, if not more of a boon for the linguist as for the 
physicist . . . n'omer 1992, p. 90). 

'Ibnier s aside notwithstanding. S()cial science research 
stands to benefit significantK from new information tech- 
nologies. If they were merely to assist rc.searehers perform 
the same ta.sks more cfficientK- and effectively. Miller ( 1995) 
obsenes. then the ne%\‘ technologies would be valuable 
indeed. However, the scope and content of .social .science 
re.search are also tlirectly affectetl. Other scholarly 
disciplines, such a.s art, anthropology, history, and econom- 
ics, are also being re\‘olutioni/.ed by information technolo- 
gies. 'fhe transforming potential of powerful data retrie\ al 
mechanisms haw not ()nly begun tc) alter the methods of 
research but to retlefine. in the proee.ss. the \ eiy meaning of 
research. 

rhe new technologies also enable scholars to communi- 
cate and collaborate with others around the world. Silberger 
( 1995) (|uotes llarnad who has coined the expre.ssion schol 
arly .sky uri ting io den(>te how computer-mediated communi- 
cation. particularly international e-mail, has fo.stered growth 
in scholarly discussion groups. Online scholarly di.scu.ssion 
groups “can easil\- <.‘ncompass the informality of a casvial 
tlialogue. the pseudo-formality of conference presentations, 
the social mechanisms of the im isible college, and. increas- 
ingly. the rigor of .scholarly public, ition'' (Muns 1995. p. 152). 
Two of the distribution mechanisms are I '.senet newsgroujys 
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and the Internet listsen'ers. Both are online discussion 
groups differing mainly in the degree of control a scholar 
exercises regarding the content and volume of e-mail so- 
licited. So much scholarly collaboration has resulted, often 
transcending traditional disciplinar>' boundaries, that 
Ya\'a rkov.sk y (1990) has aptly nicknamed the network ‘the 
collaborator)c’‘ 

Network collaboration also makes possil'>le the creation of 
original modes of research. In the social sciences, for in- 
stance, network collaboration may lead to the development 
of powerful new analytic instruments. The same case might 
be made for other disciplines, particularly in the humanities, 
where new, discipline-specific, analytic research tools are 
even less likely to be developed w ithout the kinds of collab- 
orative effoits made possible by network affiliation. 

Oiwiously not all faculty, no matter their discipline, elect 
to become network literate, though .Muns ( 1995) contends 
using the network rec|uires more time or intellect than 
learning to play ordinary card or board games. In such in- 
.stances, another kind of compromise makes perfect .sense. 

Rc\^c{irchers arc scckiiig out 0)ul fartfiiug collahoraiirc 
teams ii'ith support posoinicl ou their campus, partic- 
ularly lihrariaus aud computer center pemunief. 

Although the uet works ojfer poirerful pc^ssihilities, they 
re(fuire specialized knowledge of hardware, softirare, 
telecommunications, a)id information retrieral aud 
mani/ndation technu/ues. It simply is impractical for 
sonwone with specialized knowledge in one area to 
spend the time to master these other specialties 
(Silberger 1995. p. I Ob). 

By extension, the scholarships of integration and a[^plica- 
lion are served by accelerated online communication and 
collaboration. The Internet has made j^ossil'>le a collapse of 
the historic barriers between faculty and other departments, 
corporations, and federal and state go\*ernment agencies, 
rhe VX'W’VV alone contains thousands of Web sites designed 
to help fatality itlenlify and locale other researchers with 
interests and exfxali.^e similar to their own. regardless ol 
formal or academic standing. Iiu reasingly, institutions, cor- 
potations, and goxernment agencies are e.siablishing elec- 
tronic wt’sions of technology transfer offices, like the ones 
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at Stanford University (w'ww.leland.standford.edii. group 
OTL external.html) (Accessed Jinie 30. 1997) ov the vari- 
ous l.\S. laboratories, such as Argonne, Sandia, and Oak 
Ridge (Vk'W'w.galaxy. einet.net GJ. tech; transfer), 

June 3d 1997). 

Tcxiay facult>' haw a range of options with respect to col- 
laborative research. Should they choose to collaborate, faculty 
may follow the traditional path of working locally with other 
scholars and being assisted by .students on projects of shared 
interest. Two sociologi.sts working together on a study of the 
attitudes of residents of a kx'al subsidized housing project is 
an example (')f this kiixl of traditional teamwork" (Austin aixi 
Baldwin 1991, p. 20). Or faculty may opt to participate in 
large-scale, cro.s.scli.sciplinar\’ re.search projects involving a 
multifaceted re.search problem, "'fhe .Manhattan Project that 
secretly employed large numbers .scientists in the re.search 
that led to pr(xluciion of the first atomic boml') is perhaps the 
best known example of mcxlern teamwork" (Au.stin and 
Baldwin 1991. p. 20). However, whether faculty choo.se to 
engage in "iraditionar or "modern ' collaboration, new tech- 
!H)logies offer .scholars opportunities to de\e)op aixl aj")ply 
original, discipline-specific, analytic tools of research: to culti- 
\ ate new working relalion.ships with .scholars around the 
globe: and to explore subjects of mutual scholarly interest 
bc\'ond di.sciplinaiy' and in.stitutional boundaries. 

New Epistemologies for Different 
Forms of Scholarship? 

No discu.ssion of the nature of .scholarshij") would be com- 
plete. especialU' one proposing a reconcepUiali/.ation, with- 
out confronting issues of epi.steiiK^logy. such as those ad- 
dre.ssing different kinds of knowledge and the tlegrees of 
certainty for eacii kind, fhe prevailing institutional episte- 
mology that underpins the .scholarship ot disco\ ety is em- 
piricism — what Schoti ( 199^) (.alls "technical rationality" 

(p. 29) — which posits tliat human knowledge derives from 
what is pre.sented to the mind liy the .senses or by introspec- 
tive awareness through experience. Re.search of this kind 
imoKes "rigorously controlled (*xpc*rimcntalion. statistical 
analysis of obseived correlations of variables, or disintei - 
c'.sted theoretical sjxxulation" (Scluai 199S. p. 29). Scluxai 
argues persuasi\ ely that if the* new forms of scholarship 
advanced by the Carnegie foundation ha* the Advancement 
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of Teaching — ihc scholarships of integration, application, 
and teaching — are to mean anything, “the new scholars must 
produce knowledge that is testably valid, according to crite- 
ria of appropriate vigor, and their claims to knowledge must 
lend thernseh'es to intellectual debate within academic 
(among other) communities of inquiry'" (p. 27). 

The projX)sed new forms of scholarship would most cer- 
tainly come under sharp attack by traditionalists if the knowl- 
edge they produce is testabK' invalid by current empirical 
standards or, worse yet, if appropriately rigorous criteria can- 
not readily be established to measure its degree of certainty. 

hi such a context, a senior faculty member mi^bt argue 
that {! you can t name the rariahfes ami measure their 
talues. and if you can't create control groups or man- 
age random assignment of subjects to treatment and 
control groups, then you can 't possibly generate valid 
knowledge, hi the absence of these conditions, he or,<he 
might argue, you 're not doing rigorous research, it 
can 7 count as real scholarship, and it ’s not deserving 
of promotion or tenure iSc\\cm 199"^. p. 3*)^ 

r\\‘o examples of the ej)istemological dilemma 
confronting the new scholarship, cited by Schon, recently 
occurred at MIT. In the first instance, a promising young 
junii>r facility member in tlie department of civil engineering 
was denied tenure because the “research" he was conduct- 
ing could not be e\aluated by the committee on tenure and 
promotion examining his case. lie had developed two com- 
plete programs, A and H, the first being an intelligent tutor- 
ing sy.stem designeil to assist civil engineering students learn 
statics. Program B was conceix ed as a design tool that cre- 
ated a virtual enx ironnient for experimentally testing the 
structural load-bearing capacities of student-designed 
bridges and tru.sses. Interestingly, the brightest engineering 
students rejected (or playfully subverted) program A, finding 
it uninspiring. On the other hand, program B, w hich Ire- 
quently displayed unanticipated c*ffects of load <mi structure, 
so enthralled large numbers of studiMits to the point of setul- 
ing tliem back to the textbooks to i\*e\aniine theory . The 
laculty member, w ho oln iously knew “how to design soft- 
ware 4ind get it to work in the design laboratories, tlid not 
know how to make re.searc li out of it — that is, to read into 




his inquity a question that could be subjected to empirical 
research” (p. 33). 



Blit, of course, for any problem of interest to teaching 
and leaniiup^, insofar as it arises and is studied in the 
actual contexts of practice, one cannot establish true 
control groups, create random assignments, eliminate 
potentially confounding phenomenon, or, in general, 
meet the standards of normal-science rigor. Hence, there 
can be no such thing as a "scholarship of teaching" 
unless we change the rules that gorern what counts both 
as legitimate knowledge a>ul as appropriately rigorous 
research into teaching aiid leaninigiSchon 1995, p. 34). 

In Schon's \ ie\v. the faculty memi^er might ha\ e used 
what he obsen ed of student reaction to his programs as a 
springboard for original research. However, the research 
would of necessity be “action research,” di,stinct from but 
equal to traditional research and requiring appropriate crite- 
ria as a ba.sis for evaluation. 

l^erhaps there is an epistemology of practice that takes 
fuller account of the competence practitUnwis some- 
times display in sitiuitions of inicertainty, compkwity, 
unii/neness. and conjlict. Perhaps there is a way of 
looking at pnfhlem -set ting and intuitii e artishy that 
presents these activities as descrihahle and as suscepti- 
ble to a kind (f rigor that falls outside the boundaries 
(f technical rationality ip. 29). 

rhus, the young faculty member might have engaged in a 
legitimate but different f(?rm of re.searcli if the organizational 
culture had suppoiled efforts to de\ elop new standards. 

In a related in.stance at Ml f, Schon recalls 1k?w Project 
Athena was initialed in 19H2 to study the u.se of computers 
in undergraduate education. A series of ca.se .studies were 
undertaken in four tlepailments and, after a period of time, 
it becatne ol)\*ious to se\’eral members of Athena's P\eciiti\e 
r.<7inmittee that such studies, including the case of the civil 
engineer dcnietl tenure, rai.sed more (|ueslions th.in imesti 
gators could possibly hope to answ er. Furthermore, the prn- 
lect. whose mission was esolving. needed a commitment 
from the full e,\ecuii\e committee lor its continuation. Hut 
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when the new proposal was submitted, it was rejected by 
the full committee, largely on the strength of a remark made 
by one of MlTs senior cognitive psychologists and an influ- 
ential member of the administration: “Wc don’t know any- 
thing about learning! Nobody does. And since w^e don’t, it’s 
ridiculous to talk about doing research on how the com- 
puter may help people learn science or engineering" (p. 33). 
The cogniti\'c scientist's recommendation to discontinue 
Project Athena was perfectly consistent with the prevailing 
institutional epistemology. 

For faculty members seeking to pursue new forms of 
.scholarship, organizational transformation would have to 
permeate the institution. 

People in a {x)Sition to injlnence the institution 's pro- 
inotion and teninv processes would bene to learfi how 
the design of educational software can he seen as legiti- 
mate research — the scholarship of application, or 
teachi>ig, or both, Ihe institution also would also hare 
to learn hoir to critkfue such research, to create for it a 
community ofin^juiry capable offosteting an under- 
standing of the kind of rigor appropriate to it — perhaps 
et'en to help young faculty memhets learn how to do it 
(Schon 199S. p. 33). 

To advance the .scholar.diip of teaching, application, and 
integration, in.siitutions need, by necessity, to become what 
.Senge ( 1990) contends .succe.ssful corporations are already 
becoming — learning organization.s “where pet^ple continu- 
ally e.xpand their capacity to create the results they truly 
desire, where new and expatisi\ e patterns of thinking are 
nurtured, where collectiw aspiration is .set free, and wliere 
people are continually learning how to learn together" 
(({noted by 'lapscott 199S. p. 202). 

Summary 

rhe imjX'tus for today’s spirite(.l debate over the nature of 
research and the role of the .sch(')lar can be traced to a num- 
lx*r of recent social, {political, aixl etononve trends, outlined 
in sc*( (ion one of this monograph, l or over 3^0 \ ears, the 
.American .scholar has a.ssumed the mantle prescribed by a 
soc iety .seeking defiriition and direction, (’olonial college 
laculty prepared .students for the ministry in a largely thco- 




cratic culture. Research and scholarship was an amateur 
undertaking, privately supported, and outside the pale of 
higher education. An era of post-Civil War pragmatism pro- 
duced land grant institutions that nurtured an agricultural 
and mechanical revolution. Faculty were enjoined by society 
to perform a service function by training young apprentices 
in applied research and technology. At about the same time, 
universities across the nation were absorbing and institution- 
alizing important elements of the German university 
research model, particularly graduate education. Today’s 
American higher education establishment is an aggregate of 
three functions — teaching, sen ice. and research — whiclt at 
various times in our nation s histoty c(;lleges and universities 
were called ui^on to perform. 

Critics of American higher education today contend that 
especially since the Second World War, faculty have placed 
greater emphasis on the research function, to the detriment 
of teaching and serv ice at a lime when our culture demands 
the preparation of workers for a competitive and x'olatile 
economy. A new educational paradigm is called for, but the 
academy has been dilatoiy in its response. Recently, how- 
ever, voices from within the academy have prt)posed a 
reconceptualization of scholarship, one that expands the 
practice of pre.sent-day re.search to include integration, appli- 
cation, and teaching. 

The new computer-based technologies, paiiicularly the 
Internet and WAXAV. are becoming increasingly necessaiy 
tools in the reform of traditional scholarship. Revolutionaiy 
breakthoughs in scholarly comnuinicatit)n are paving the 
way for improv ements in curriculum development, prepubli- 
calion peer review, and technology transfer. 

New forms of sc holarshij') may necessitate a new episte- 
mology. 'I’he scholarships of integration, api)lication, and 
teaching entail “action” research that may fall outside the 
bounvlaries of prevailing in.siitutional epistemology, (x)llege 
and universities must iK'come learning organizations tinit 
foster originality anvl innovation. 
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CREATING A CULTURE OF QUALITY 



Technology is the most purely human of humanity's 
features, and it is the driving force of human society. 

Voe defining benchmarks of the epochs of human his- 
toiy are the dominant technologies: the stone age, the 
bronze age, the iron age, the industrial age. 

Lewis Perclman (1992, p. 25) 

Work and learning have beeome synonymous in today s 
information economy. T(> remain marketable, workers must 
continually upgrade their knowledge base and technical 
skills. Likewise, competitive organizations must become 
learning organizations, ones that encourage personal and 
team decision making and equip deci.sion makers w ith the 
most complete information available (Argyris and Schon 
1978; Fiol and Lyles 1985). Fejuipped w ith the latest informa- 
tion technologies, employees create solutions where the 
rubber meets the road. “ Fhere is no .sub.siantial competiti\ e 
advantage today.” argues Tapscoit ( 1996). “other than orga- 
nizational learning” (p. 202). The more progre.ssive academic 
in.stilutions have assimilated this principle of distributed 
empowerment in respon.se to major .societal trends including 
the rising tide of consumerism. A transformation of organiza- 
tional St met u re and culture, for the purpose of imj')roving 
the quality of academic i')rograms and seivices while poten- 
lialU' reducing costs, is beginning to redefine today's college 
campus. 

The Structure of Academic Institutions 

'Fhe traditional organizational structure for busine.ss and 
industiy is vertical in design. The familiar metaphor is the 
pyramid, with power and authority emanating from the apex 
and de.scending to the base. With hi.storic lies to both the 
church and to the military'. corjX)rale Inircaucracy cont;iins 
layers of middle managers functioning, In part, as conduits 
between upper-layer tlecisionmakcrs and lower le\e! rank- 
aiul-file. IVr.sonal initiative, creativity, and inno\alion are 
relatively foreign conce[^ts to most employees in the tradi- 
tional corporate ein ironment. excejM juMiiaixs for perfunc- 
tory op|-)ortunities j')ro\ ide(.l by a suggestion box ' 'Fhe tradi- 
tional .structure is often unrespotisi\e to the watits and nec'tls 
ol (.ustonieis because the caiijiloyees in a position to prov ide 
satisfaction are not fully empowered to do so. 

rhe traditional org;ini/ational structure* of academic insti- 
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lutions i)orm\\s heavily from the church and the but 

increasingly from modern cor[)orate bureaucracies. It pos- 
sesses an adminisiratiw hierarchy, a formal division of labor, 
and a c lerical support apparatus. It is not unusual for joli 
titles to reflec t a corporate bias: chief executive officer, chief 
financ ial offic er, executi\ e director, director of labor rela- 
lioris. director of liuman resources, director of MIS, director 
of public affairs, director of facilities. While they share other 
aitrilnitc‘s as well, the differences between academic and 
(‘orporale structures are notev\'oilhy. 

A number of models ha\e been advanced to describe the 
uni(|ue organizational structure of higher education 
tbaldridge hr I : Baldridge et al. 1978; Blau 1973; Bartkovk h 
1983; 1 Ic'ndricksori and Barlkovich 1986; ancl Millet 1962), 
Millet t 19()2) and McClure (1993) c'ontend tlKit colleges and 
uni\ ersities are communities of .scholars, “loosely organized 
grouj)s of semi-:iutonomous faculty who retain authority 
n\cr the teac hing and research jirocesses” (MeCdure 1993, 
p. i<S). Ill a sub.sec|uent publication, howewr. Millet (B^B) 
ac know k*dgcs that the collegial model has limitations and 
does an injustice to the \ ariet\' of higher education inslilu- 
u«)ns <1 letidrickson and Bartkovich BMi), Baldridge (19"^1) 
proposes ;i political model, one that pits three interest 
groups — faculty, students, atid administrators — against one 
another in pursuit of organization;!! c'ontrol. However. 
Iktldridge s typology was produceLl at a time in wliich cani- 
pus protest ;md confrontation were(|uite common. I’inally. 
Bi;m ( Br3) present., a model, later supjiorted by Baldridge 
c*t ,tl. ( Brg) ;md further enhanced by Hend rick.'**on and 
B.mkovieh ( 1986) which addres.ses both in.stitutional vari- 
;ibles and political procvs.ses. In Bkm s bifurcated model of 
higher education in.siiuiiions, two decision-making spheres 
c*\is[. the bure;iuc ratic ancl thc‘ academic*; 



'I he hinvaucmth sj>hcrc rrolivil from t/)osc hoifsckap- 
niSl Juuctioiis and snppofi sen 'ices for irhich it tahes 
reslHmsihihty. A hierarchy of authority and decision 
mahniy teas set uf). dirisions if fahor were well defined, 
and fwmalized Iwocediires irer(> derefoped. In some 
institutions today, whether because if a strong hoard 
or centralization if authority hyastrony^ president, the 
hureaui ratic sphere dominates. 

( hi the other hand, the academic sphere is charac- 
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toizcd by fiiinimal definition of dirisUms <f Icdyor ciiid 
fonna I ized procedures. Autbonty lies with faculty who 
in the ideal state as a comnninity make decisions in 
academic matters. Ihis sphere is like Millet 's conwiu- 
niiy cf schi>lars. In those institutions where it domi- 
nates. faculty bare a ^rcat deal of autonomy and de- 
partments are the base unit of decision making. Ihis is 
in contrast to the bureaucratic sphere which is rele- 
getted to support services oidy ( Hendrickson and 
Barlkcn ich 1986, p. ^07-0H). 

Ikiilding on Blau's hifurcaled sysicni, Hendrickson and 
Baitkovich ( 1986) have conceptualized a taxonomy of coh 
leges and universities lliat accommodate {lolitical processes 
and institutional \ariables. '\'\\e four organizational types are 
burei utcratic, hureaucratic/acadew k\ academ ic/bureau- 
cratic. and academic. 

In hureattcratic insuiul'ions, the bureaucratic sphere, par- 
ticularly upper levels of administratiim, predominates o\ er 
all other decision-making bodies and aclivitie.s. Faculty and 
dejrartmental autonomy is minimal and labor relations are 
acK ersarial. Academic decision making, established at the 
board lev el by formal policies and j>rocedures. typically 
resides with the dean or vice-president of inslmction. “Some 
community colleges and some public and priv ate baccalau- 
reate institutions fit into this categoiy" ^p. 308). 

In hi treaiu' rat ic/ctcadem ic \nsi\iuikms. the biireaucratic 
sphere continues to dominate decision-making |-)rocesses. 
W'hile faculty and departments enjoy vvrv^ little autonomy, 
an academic sphere does exist in the form of a faculty sen- 
ate and collcge-vv ide standing committees. When deemed 
necessary, the bureaucratic sphere supersedes faculty deci- 
sions even in those narrow ly defined areas where they exer- 
cise inllucnce. “Public and private four year institutions lyp'i- 
cally characterize this group. Some slate colleges which are 
part of a state systvMu with a hi.slory of ev'olution from nor- 
mal schools seem to fit as the best examj')Ies of this taxo- 
nomic type" (Hendrick.son and Barikovich 1986, p. 368). 

In acadimiic hiireaiicratic \uA\{u\\ons, tlie academic 
sjdtere participates luoix* lully in in.stitutional dec i.sion-mak- 
ing proces.ses. While I acuity and department autonomy exist 
to some extent, institutional j-)oIicies and procedures are in 
pla( c‘, monitored by college-wide curriculum committees, to 
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guide decisions as they relate to program changes and 
course approval. Faculty research is expected and encour- 
aged, but this function will vary l^y school and department. 
“The classic examples of this institutional type are regionally 
prominent universities and land-grant institutions under 
strong centralized state systems" (Hendrickson and 
Hartkovich 1986, p. 309). 

Finally, in academic institutions, the academic sphere — 
often noteworthy because of its cast of nationally prominent 
academic luminaries — predominate over the bureaucratic 
sphere, which serves mainly to provide academic support 
ser\-ices and housekeeping. Course and curricular decisions, 
as well as promotion and tenure, are vested with faculty 
within departments or schools. This type of institution is 
undoubtedly the in.spiration for Millet’s (1978) and Mc(^lure’s 
( 1993) "community of .scholars" organizational type. “The 
be.st examples of in.stitutions w ithin this type are prestigious 
public and private universities and some private colleges" 
(llendric'k.son and Hartkovich 1986. p. 309). 

Reforming both .spheres of the traditional academic .struc- 
ttre requires an understanding of .several emerging techno- 
logical trends, w-hich have the potential to link individuals, 
groups, and spheres, forming new and unic|ue strategic al- 
liances. It will also require .seasitivity to the diversity of insti- 
tutional types, political entities, and fac'ulty needs. On the 
virtual campus, the availability and integration of informa- 
tion resources, “where e.ssentially eveiy'one is connected to 
eveiything from everywvhere" (Crow and Rariden 1993. 
p. 46“’). have laid the groundwork for a tran.sformation of 
organizational .structure and culture. 

Reforming the Bureaucratic Sphere 

We mu.st occasionally remind ourselves that such traditional 
busine.ss practices as .standardized accounting procedures, 
marketing lec hniciues, and strategic planning have been 
basic components of college and university admini.strations 
for only a short time. C'h.affee and Sherr (1992) trace the 
evolution of these practices on American cainpu.scs: 

Hh* ilenuiiid for fiiuiucial acaHUitcihiiity in the l^XyOs 

ushered hi sknidard acc<^mithijL> measures and l>rachces, 

with leadet'shih fnmi the Saticmal Center for iliyfxr 

lidncalion Manatii,ement Systems, ihvssinvs to maintain 




enrollment in the !970s brought the concept of competi- 
tioti and marketing — preriously considered uncouth at 
best — to the /ron* toner By the early i9SOs. the conthui- 
ing St niggle to maintain hot/ enrollments and finances 
led us to strategic pUmning, our fust sustai?ied initiatiies 
to thi)ik senously about our environment, the sewices ire 
render and the need to anticipate the future ip, 2). 

Fominiitely, none (^f ihe gloom and doom scenarios envi- 
sioned hy early critics of administrative reform ha\'e materi- 
alized. Nonellieless, a good deal of skepticism remains, par- 
ticularly in the academic sphere. 

Recognizing that radical cliange in liigher education man- 
agement is necessary to avert the cri.ses that colleges and 
universities face today, tnany institutions are lookitig once 
again to the husiness sector for solutions, 'lo itnprove (]ual- 
it\ . to increase productivity, and to reduce costs, many are 
incorporating the princij')les of Iota 1 Quality Management 
(TQ.M). also known as C'oniinuous Quality Improxement 
(CQI) or Kaizen (Assar IW3: Brigham 1993, 199 1: Chaffee 
and .Sherr 1992: Kntin 1993: I'rn.st. Katz, and Sack 199S; 

Hwell 1993: Claivin 198(S; Marchese 1993: Seymt)ur 1992, 

1993: and Sherr and Teeter 1991). As .Marche.se ( 1993 > re- 
calls, ‘a few c'ampus pioneers began their TQ.M effort in the 
eighties; the big w ave of intere.st kicked in during the 1991- 
92 academic year; by now. it s haixl to hnd a campus w ith- 
out a knot of people trying to implement the thing" (p. t). 
(A)Upled with new information re.sourees tleployed to facili- 
tate the transformation, the bureaucratic sphere is being 
reengineeretl for the next centuiy. 

In axiomatic form, 'l‘QM (an expression coined by the 
Oeparlment of Delen.se in 19HS) is “meeting or exceeding 
c ustomer needs ■ oSeymour 1992, p. 13b It originated in the 
work ol stati.stician W. A. Shewhart at Bell Laboratories in 
the 192rts ((ianin 1988), Shewhart developed a statistical 
ciiiality control method designed to evaluate product ciuality 
during ratb.er than after the asseml'^K process, significantly 
improving both the cjualitN' of manufactured goods and the 
j-M'ocInc'livity of line workers while reducing final ins|K*c1ion 
costs. In the b^SOs, TQM advocates such as juran and 
Deming persuaded the ’apanese to rebuild theii w:ii-ra\ aged 
industries from the* ground up. using org:iniz.itional proto 
l\pes founded upon c|ualily man:igemenl principles. 
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As Masland ( i9^^S) ohscr\'es, American corporalions, bat- 
tling stiff international competition and recessionary pres- 
sures at the lop of the 1980s, began to lake notice of 
Japanese management tecliniques articulated in such ix‘st- 
selling works as Ouchi's Jheofj Z(\9Hl), Pascale and Athos' 
IheAtl (]f Japaticse Akinagcf tic f If. and Deal and 

Kennedy’s Cofporaic Cuifurcs i\9H2), Having come full cir- 
cle, TQM has found a resting place where the theory* ori a- 
natecl, in American manufacturing firms. Us subsequent 
adaptation and implementation in the American serv'ice sec- 
tor has not gone unnoticed by management consultants to 
higher education institutions. In fact, since 1985 when Pox 
X'alley Technical College incorporated a quality improvement 
program — followed four years later by Oregon Stale 
rni\XTsiiy, the first major research university to practice 
I'QM— -hundreds of other colleges and universities ha\ e 
l)egun to embrace the principles of 1'otal Q)uality 
.Management (Brigham I99t). 

According to CJiaffee and Sherr ( 1992), 

TQM is a c()})il))vhc}isiiv philosophy of !iri}i\^ a) id irork- 
///g /■// o)\[^a}iiz(itio)is. ciupbasiziu^ the rclcuticss pnisuii 
ofeoutiunous iniproiviucut. It encompasses an exten- 
sile army of tools. Its essence can he simplified to three 
ideas: defining ((luility in terms of the needs (f the peo- 
ple and iironps that the organization selves .... im- 
prorinj^ an organization \s irork perfonnance or "tech- 
nical system " (process analysis and iniprorement . . A 
and improriii,^ the administratire system (peisonnel 
and orphan ization issues) 5). 

I ndeipinning ihe.se three ideas is the managemc’nt philo.so- 
phy of W, P’dwards Deming. Deming’s widely ([uoled 
"P'ourleen Points" for organi/.alional leaders arc less a 
metluid ol operation than a set of principles on w hich to 
establish an oigani/ational culture c*ommittecl to continuous 
(jualiiy impro\cmcnt. 'I'hey inc lude such dirc‘clives as. "Drive 
out (ear. .so cxeryone may \\{>rk effectively for the 
cottipany," ‘Hliminate slogans, exhortations, and targets for 
the workforce* asking for /e*ro clefeels and ne*\\ levels of 
productix'ily ." ancl "lUU ewryl^ody in the company to work 
to accomplish the iransfomKition. 'Ihe transformation is 
e‘verybody’s job" (Cliallee and Sherr P19J, p. t). As llic'se 




principles arc al^sorhcd and applied, the organization's cul- 
ture is defined. Aec'ording to Owens ( 1 98”), 



Oy^cntizcitioiia! culture Is the body of si)lutio}is to froh- 
!ems that has worked anisisieutly for a y^roup cuid that 
is therefore taught to new fuenihers as the correct way 
to perceire, think about, and feel ifi relation to tho.'^e 
problems. Over ti}ne. organizational culture takes on 
meafiiug so deep that it defnies assuni/)tions. ralue.<, 
beliefs, junins. a>id eixm the percept urns of participa}its 
i)i the orga}iizatio}i. Ihough culture tends to drop from 
the co)iscious thoughts ofparticipa}its over time, it C(m~ 
tinues to powerfully create* jneiniing for thetti in their 
work and heanties "the rules ofthegaitie 'ip. 19”). 

Sineo an organization is inexiriealily linked to its culture 
K^iriA I992\ ChalTee and Sherr contend llial Idr 'fQ.M to he 
successful at higher education insiiuitions. it must ineviiahly 
pernicate the higher education culture, from top to bottom, 
rhere are a nuniher of models a\ ailahle for implementing 
TQ.M. Sex tnour ( 1993> identified three common approaclies: 
t 1 ) the cascade model, in which lop management generates 
the impetus, with the expectation it will tlow’ downward; (2) 
tile infection model, in whic h attempts are made to diffu.se 
the principles of I'OM from \arious .selected organizational 
sectors; and i^) the loose-tight model, in which organiza- 
ticMial leaders, caicouraged by upper management, promote 
the pradiev and the philosophy throughout the org;mization. 
However, hrigham ( 199 0 contends that suc h ‘low key. less 
str;ilegic;illy oriented approaches risk generating insufficient 
momentum (»r attention” (p. S). (duiffee and Sherr ( 1992) 
have proposed .steps for developing a 'fQ.M program on 
college c amjHiscs that are sustainalilc. 

Thc‘ first stcji. defining <|uality, varies fi-om one siting to 
another. A ladory lloor, ;i surgical suite, and an insunmee 
oflie'e arc* three cli.stind settings, each witli its own slanckird 
ol (juaiitN . .\l a college or university, cjualiiy may be dermc“cl 
as meeting the educational needs of its constituents. Such 
institutions obvioiis|\- suive students in the classroom. Hut 
tlK*\ al.so scive "taxpaxers. parents, alumni, doiuas. ;md 
grant agencies" (c!haffcc* and Sherr 1992, p. 21 ). W hile 
Seymour ( 1992) insists on the* use ol the term "caisiomers." 
(!h;iflee and Sherr prefer the less commercial ’‘benefici, tries' 
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lo describe siudenis, laxpayers, etc. Determining what bene- 
ficiaries need may require little more than simply asking 
them. “Tlieir need could be as simple as clarity, accuracy, or 
complelene.ss. It could be as complex as defining wnat stu- 
dents will need lo know later in their lives” (1992. p. 21). 

For po.si secondary- education, according to Chaffee and 
.Sherr, quality has three ca^nponents; design, output, and 
proce.ss. 

in r/e.s/X';/ 7vl(itcs to hath the output (for exam- 
ple, an (icculemic program that f fleets students' needs) 
and the process (for example, the anriculum. instruc- 
tional approaches, faculty, equipment, scheduling, and 
other factois that make up the proy^ram ). Quality out- 
put means achieriny, the desired result. If all pharmacy 
yraduates pass their licensure examination, the pro- 
yram could he said to hare quality output. Proce.s's 
(juality means that all the steps irithin the oryaniza- 
tion'sfufictiof liny from heyinniny to end irorkeffec^ 
tirely toward the desired yoal. Por example students in 
a series of useful, ,syneryi.stk\ nonredundant coiuses 
that make them effectire enyineers are e.xperumciny a 
(fuality lnoce,s'si p. 22). 

l-.acli inMitulion must de\eloj-> its own defir»ition of (juality 
l->ased upt>n a consideration of design, process, and output. 
Hcc<mse IxMieficiaries and llieir needs t'hange. the definition, 
as well as the standaixls by which it is measured, is likely to 
change. Continuous modification and imprownuaii are cen- 
tral to TQM. 

The st*cond step. impn>ving an organization s work per- 
formance, rc-ciuires the* ielentifieation anei elimination of the 
root cau.ses of problems by implementing w hat is variously 
( .lik'd in the literature of 'ft^M the 1M)C.\ cycle.” "Flan-Do- 
Clieck-.'Xct. ■ or ‘tlK* She'whart cycle*”: 

I'nst. pi. in. Spend adeefuate effort to understand the 
nature and cau.ses tfa prohlem, collect data on it, and 
use the data to inform your definition of the problem, 
your understandiny (fits root causi\ and your dei i 
Sion about potential solutions, t se (he data to derelop a 
theory for /irocess improrement — if we do such and 
such, the process irill improre in these wa ys for these 
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reasons. Voen, do — Oy your solution in a limited way 
t ) he sure it ivorks — andehftck — did the solution work 
as intended, or does it need revision^ Collect data at 
this stage too to he sure that the new process is better 
than the old one. Finally, act. When you are satisfied 
with the results, implement your solution permanently 
in all areas where it is relevant (Chaffee and Sherr 
1992, p. 41). 

Chaffee and Sherr insist that tiie focus should remain on the 
work process and not on individuals. Since work processes 
ty[)icaily leap over artificial boundaries imposed by organiza- 
tions, a team approach involving individuals with varied 
skills from various departments is often required to identify 
and eliminate root causes of problems. 

'I'he third step, improving the administrative system, be- 
gins by acknowledging that organizational problems almost 
always originate from poor administrative decisions. Systems 
and work processes are created by administrators who alone 
have tile authority to change what does not work. Further- 
more. matching the aptitudes and abilities of workers to 
meet the spec'ific recjuirements of work remains the preroga- 
tive of management. Thus, improvement of an organization's 
work performance will cjf necessity turn on the cjuality of 
management decisions. Chaffee and Sherr argue further that 
tlie l^Cd)A cycle cannot be institutionalized without a sup- 
portix e organizational climate and effective organizational 
leadership. 

Organizational climate refers to “the atmosphere ov style 
of life" within an organization (Masland I98S. p. 1S9). 

Similar to organizational culture, which describes *the shared 
values, beliefs, and ideologies" iinicjue to an organization, 
climate attends more to agents that foster [Psychological well 
being of workers An organizational cliinat<‘ should place a 
high \alue on teamwork and cooperation. By eliminating 
the stress associated w ith individual tompcailiv eness, admin- 
i.siralion creates an almosfphere encouraging team-driven 
solutions to organizational problems. Fntrusting personnel 
with the opportunity and the authority to make changes as 
iK'tessaiy "giws them a personal stake in the outcome, in 
crt‘asing their motivaijon to solve a problem invoMng (|ual- 
ily and allow ing them to enjoy the fruits of their work" 
(Chaffee and Sherr 1992, p, (vi-(n). 
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Altering an organi/alion's climate requires leadership 
from senior administrative officials. Beyond fostering team- 
work and cooperation and entru.sting personnel to make 
changes in the work process, Cliaffee and Sherr ( 1992) ar- 
gue that organizational leaders need to dev'elop a quality 
mission statement that serves to galvanize all employees in 
the organization. 

Ideally, the organ izational misskni statement is also the 
quality mission statement. . . . Perhaps the most impor- 
tant feature of a good quality mission statement is its 
meanhig to the people in the organization. Ihere is no 
"convet " format or content, hut it should address sev- 
eral questions: What do we do? For whom do we do it? 

Why do we do it? I low do we do it? ip. 71). 

While Chaffee and Sherr ( 1992) go on to describe a num- 
ber of tools t(^ help employees work more effeetivxdy and 
leaders make strategic decisions, the essence of TQM is not 
to be found in technical tools or administrative concepts. 
Rather, it is a comprehensive philo.sophy that underpins the 
organization committed to continuous improvement. As such, 
'I'Q.M can be adapted not only to industrial organizations 
where it was first developed but to .seiv ice and nonprofit 
organizations and to higher education iastitutions as well. 

The Role of Information Resource Management 

At a time when federal and .state funding .sources are flat or 
clecreasing, reforming the bureaucratic sphere is e.s.sential in 
order to reallocate a greater proportion of exi.sting resources 
to academic programs. If I'QM is the underlying philo.sophy 
of a reengineered bureaucracy, then Information Re.source 
Management (IRM) is the facilitator of broader information 
ac(‘ess. Only v\ ith .such access by authorized u.sers can the 
beneficiaries of higher education be fully sen ed. 

1'he (|uality of ser\ ices delivered to undergraduate and 
graduate .students is a function t>f I KM. Senices .such as ad- 
mi.^sions pnue.ssing, registration, student billing, financial 
aid. and loan processing are oties oftc'ii reported by students 
as imsali.sfacU)iy (Karns bW; Kesner I99S). just a tew years 
ago. information re.sources were ('onceni rated in a 
■Ptokanaic'* infrastructure, that is a mainframe computer, or 
minicomputers, which pr<H*e.ssed registration, hnam iai aid. 
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transcripts, and other scr\ ices. ' At that point in time users 
were satisfied to take what was available in whatever form it 
was offered * (Crow and Rariden 1993, p. 469). On the \'ir- 
tLial campus, howe\ er, ”a mc^re ‘Copernican* view is form- 
ing. that is, the user has l')ecome the center of the resource 
universe. In this unixerse there is a vast arsenal of pcwer 
and function” (Crow and Rariden 1993, p. 469). 

For authorized users, x irtually all of the institution s infor- 
mation resources are available almost any'where — on or off 
campus — a microcomputer and a modem are ax ailable. 

Poirerfn/ soft re tools are at a liable that cau essentially 
eliminate the technical expetiise necessaty to process 
either unnei'sity-iricle data or off campus research data- 
bases. Intricate database management systems ( DBMS) 
will alloir local distnbutUm ofintenui! and external 
accumulated information. Students, faculty, and ad- 
ministrators will he able to (tsk and a)iswer their oini 
data-related questions fnmi their desks without the assis- 
Unice or intenvntion (fa computer center's staff Like 
the Ubixny. the computer center may thus also figura- 
tirely disap/)ear' (Crow and Rariden 1993. p. 46“^). 

As 'fapscoll and Ca.ston (1993) point out. viitually no 
institution — entrepreneurial or educational — has achit^ed a 
•comprehensix e imj^lementation" of the new IRM model (j'). 

1 1 ). Since no ‘ hoxv to*’ book at pre.senl exists, institutions 
are develo[')ing implementation strategies on the lly. f'or 
example, at Hab,son Clollcge, one of the lx*st business spe- 
cialty schools in the I ’nited States, a maior reengineering 
project has been undertaken to reduce expenses by stream- 
lining administratix e sen ices (Kesner 1995). l‘he results of a 
four-year sunev of primaiy beneficiaries (.students, parents, 
employers) clearly indicated that xvhile educational pro- 
grams XX ere "highly regarded," administratixe support ser- 
x ices xxere x iexx ed as inconsistent and unsatisfacloiy (p. 9 t). 
A major premise of lht‘ reengineering design process xxas 
lliat a nexx' set of information tools xx as re(iuired to imiMove 
access to data xvhi( h xx ere at the time "in a xvide variety of 
inc'onsisieni and largely inaccvssible formats" (p. 103). In the* 
estimation of the reengineering de.sign team, appointed by 
President W illiam I*. Clavin. a radically different I 1* infra- 
structure xxas necessan'. 
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To address this situation, Babson must develop a siiigle, 
integrated information database that (I) captures all 
relevant customer data ofice, (2) alloivs for and indeed 
prompts the niformation owner to update and/or vali- 
date his/her records, (3) provides access to autho- 
lized users, (4) affords the capability to ask questhms, 
develop scenarios, and conduct trend analysis fro)n the 
data easily and quickly, \^) affords multiple views of 
the data in its most curt'ent and accurate form, and 
(6) provides access a)iy time and from both o)i- and 
off-campus locations {Keener 199">. p. 103). 




An integrated database would permit tlie creation of a \ ir- 
tual (i.e.. electronic) folder f(^r each student. The virtual 
folder, interactive by design, would permit multiple and 
overlapping views of each and e\'er\' student. Authorized 
users could access, for example, a democratic data view, 
initially created by the student "with .system-driven 
reminders to keep the record current * (p. 103' 10 0. (^ther 
accessible information views would he academic views, 
financial views, cocurricular view s, campus residential 
views, external relations v iews, medical views, and other 
v iews as needed. 

('renting access to .such information, even to authorized 
users, contradicts significant hi.storical and cultural prece- 
dents. i’o date, admini.strativ'e structures and sy.stems have 
generated *’a nev er-ending cycle of audits, proceduralization. 
forms generation, signature authorization, and centralization 
of decision making,” and by so doing, brnst, Katz, and Sack 
( 190S) maintain, "vve have lost sight of our coastituents and 
have created administration for its own sake and a culture 
averse to risk” (p. 11 ). I ransforming an organization from 
one of mistrust t(^ one that depends increasinj.'ly on 
cm[doyce judgment recjuires a philo.sophical tommil merit to 
employee empowerment, or w hat Cliaffee and Slierr (1992) 
term "entrusting" (p. 63). Cenainly the demand Ibr transac- 
tional accuracy cannot be dismissed so glibly, but to achieve 
streamlined ofX'rations and to provide timely and effective 
servic e to students, babson College has made the philosojdi- 
ical commitment to TC^M and has cntmstccl employc'cs to 
peiiorm accoivling to their capabilities and levels of autho- 
rization. IncrcM.sed delt*gation of authority thus becomes a 
(unction o( continual cjuality improvement. 
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Babson College’s new electronic information network 
connects all campus buildings by optical fiber. Standard 486 
personal computers, running Windows95 and employing 
point-and-click graphical user interface, will provide autho- 
rized users an>^vhere on campus immediate and uniform 
access to timely information. During a time of transition, a 
variety of servers will run both older, legacy applications 
and new client-serv'er-based applications. Since the network 
architecture meets open industry^ ,standards, Babson College 
has positioned itself to adapt quickly as the technical envi- 
ronment matures. 

Like many institutions, Bab.son College has invested in 
information technology out of financial exigency. With capi- 
tal and library requirements underfunded by 50 percent and 
an additional 1.5 million dollars needed to fund new educa- 
tional programs, the rec]uired revenues rnu.st come from 
some source other than increased tuition and fees, which 
are pegged at the consumer price index. Thus, cost .savings 
generated by reengineering student administrative support 
.sen ices are .seen as a source of considerable revenue reallo- 
cation. 

As the experience at Bab.son College illu.strates. 
Information Ke.source Management must integrate it.self with 
'Lotal Quality Management if in.stitutions are to succeed in 
improving admini.strative .ser\ ices while simultaneously re- 
ducing co.sts. ritimately, both TQM and IRM will have im- 
pact on the academic sphere as well, but as C.oates’s ca.se 
.study of Oregon .State t diversity's conversion to 'I'QM in 
1989 suggests, in.stitutions must engage in pilot .studies and 
“begin implementing 1’QM on the .seivice side rather than on 
the academic side" (quoted in Sloan I99a, p. 458). In this 
manner, the PCDA cycle can be fine- tuned in areas that do 
not place at risk the central mi.ssion of the institution. 

Reforming the Academic Sphere 

Higher education enjoys a unique organizational structure. 

In the bifurcated model, two deci.sion-making spheres exi.sl, 
the bureaticratic and the academic. Any succe.ss TQM strate- 
gies might a('hie\ e in the bureaucratic .sphere does not of 
nc‘ce.ssity ensure siu cess in the acadcanic spheixc As I- well 
( 1995) reealls hearing during conwrsations with faculty. 
rc^)M is "all right when a]'>plied to the administrative side of 
the house but n s inappropriate for instruction’' (j>. .^8). 4'he 



insiiuitionalizaiion of an innovation such as TQM will de- 
pend upon the decree to which it is \'alued by the particular 
culture within tlie organization. “Unless an innovation be- 
comes \ alued, it will lack a constituency capal')le of lobbying 
for its continuation and ensuring that it becomes long last- 
ing" (Curr)' 1992 , pp. 11-12). In the academic sphere, TQM 
must be shown to faculty to be compatible with the norms. 

\ alues, and goals of faculty. 

In principle, faculty embrace the notion of quality in the 
work they perform. Most in fact are idealistic, discovering 
inherent rewards in iniellecuiiil pursuits, despite increasing 
economic and political pressures associated with the promo- 
tion and tenure process. Academic TQM. however, is likely 
to face stiff resistance from faculty for at lea.sl three reasons. 

First, many faculty resist the notion — e\cn re.sent the im- 
plication — that what works for bu.siness works for education. 
The language and aims of business, some contend, are inim- 
ical to faculty \ alues (American A.s.socialion for Migher 
Hducation 199-4). For example, within the academic sphere, 
the idea of profitability is foreign, peiiiaps even repugnant. 
C'urr\’ ( 1992) articulates a concern felt by many faculty who 
ha\ e never had to address the economic concerns of higher 
education: “The word profitabilily* . . . might be taken to 
imply that higher orders of intellectual achievement are dri- 
\ en by profit motives and can be purcha.sed rather than 
[pursued by indi\ iduals drixen by curiosity and the longing 
to learn for its own sake and prox ided by those similarly 
motivated" (p. I t). C)r let us take the concept of “consumer" 
xx hich Seymour (1992) insists is the preferred term for any- 
one benefiting from higher education. Fxx ell ( 1993) notes. 

“at fexv points does ’FQ conxersation iKVome so heated as 
around the xvord customer" (p. i2). Faculty are generally 
uncomfoilable xviih the metaphor 1 because the perception is 
that it considerably dexalues their role, especially xxhen 
externs “compare the ac'C|uisiiion of knoxvledge in a college 
c lassroom xx ilh purc hasing c hic ken nuggets at a last-food 
eslablisliment. or exc*n purc liasing a car, unless one is at- 
tempting to illustrate aiysurdily" (Sloan 199i, p. 4s9). 'fhough 
the application of 'IQM is more ilian the sum of its jargon, it 
is the xerx language* itself that stands , is an inipc*dimc‘nl to 
implcanentalion. 

Sc‘C(aid. lacullx arc* "independent enirej)ic*nems" (('.hatlc'e 
.ind Sherr. b)92, p. 90), xvorking xx iihin a loose c'onledcTation 
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of schools and depannients. On college campuses, teaching 
and research are individual, not collective processes. Where 
research is ohligaior\'. faculty rypically work independently, 
except on discrete prc^jects with disciplinary’ panners. 
Teaching, too, is the province of the individual instructor. 
Faculty ‘own” the syllabus and curriculum. Furthermore, 
faculty members identify w'ith their discipline as much or 
more than with their institutions, making it difficult to en\ i- 
sion faculty participation in an organizational procccss de- 
signed to move the w hole institution in a particular direction. 
Thus, critics would assert, “you cannot reengineer a process 
that you do not control" (.McClure 1993, p. 48). 

Last, many' faculty are skeptical that “indicators” dcwi.sed 
for academic I’QM to measure the quality ()f teaching, learn- 
ing, and scholarly activity will have even face validity and 
may triv ialize the educational process and research endeav - 
ors. Ik'hM’c outcomes asses.sment came into vogue during 
the 1980s, agencies and institutions regularly mea.sured (jual- 
ily by taking literal slock of "inputs": the number of faculty 
earning doctorates, the number of volumes in the library, 
the national test scores of api')licants, and the size of the 
endt)vvment (Chaflee and Sherr 1992). During the pa.st 
decade pressure from external coast ituencies to demon.strate 
cjuality has focu.sed attention on “outputs": educating .stu- 
dents. However, progre.ss has been very slow in clev eloi')ing 
adecjuate measures. "W'e are sure that ju.st counting gradu- 
ates is an inadecpiate measure (')f (luality of instruction, but 
we have no other generally accepted mea.sure.s" (McClure 
1993, p. t8). I^irticularly galling to many academics is that 
academic FQ.M may invade the (. la.ssroom or re.search lab 
with its insistence on proce.ss (juality and with the wide- 
spread use of such tools as statistical i')rocess control to mea- 
sure ev ery classroom utterance. 'Fhe level of cynicism con- 
terning the statistical measurement of re.search productivity, 
lor example, is reflected in a 199(' surx ey of the prole.s.sorate 
by the ('arnegie Foundation for the Advancement of 
Teaching. Nearly half of the respondents “w ere [UMsiuKled 
that tlieir publications were merely counted, never read, 
even by those in the personnel proce.ss who insist on tho.se 
same publii ations as ,i prcrecjuisiie for tenure or promotion 
(Daly 199 I. p. D. 

Dc’spite these obiections. many acadeniii and administra- 
tive k'aders are committed to c‘Xivloring the potential of aca- 



SH 



/hr Virtual (.'amfius 



95 




clcmic TQM. Chaffee and Sherr die the instance of Ian Haii. 
who leaches business statistics to undergraduates at the 
* ’niversity of Wise .sin. Using a quality team concept and 
the PDCA process cycle, Hau reports that during one semes- 
ter student problems with overhead [presentations, black- 
board presentations, and computer presentations dropped, 
on average, more than 50 percent. 

Hau defines the students as customers of the delivety of 
course matetials. seeing them in other roles with respect 
to the course content and eraluation of students' per- 
formance, Hence, the quality team focused on delirery 
of course materials and defined students as the cus- 
tomers of the process. . . . Hau concludes, '"All changes 
were small, /hull data showed that the impact was 
large. Xone of ! them are! difficult to understand. None 
(fit hem are! easy to do. It takes courage. Ihe courage 
to identify defects. The courage to Chaffee 

and Sherr 1992, p. 11-12). 

Sherr and Teeter ( 1991). as well as Chaffee and Sherr 
( 1992). review extended case studies of institutional experi- 
memation with TQM in both the bureaucratic and academic 
sphere. In 1994, the American A.s.socialion for Higher edu- 
cation (AAHE) published 25 Snapshots of a Movement, pro- 
filing campuses implementing TQM. Responses to the surx^ey 
instrument were cjuite predictably varied, as each institution 
identifteci such elements as primary rea.sons for embracing 
rQM, initial champions, key oirsiacles for 'IQM implementa- 
tion (including faculty resistance), key successes and accom- 
plishments, and predicted .steps for further implementation. 

Recent advances in assessment software offer at lea.st a 
glimmer of hope that adequate cjuality indicators will be 
developed for the vinual campus. Virtual clas.srooms would 
seem to be more scrulable environments for objectiw. auto- 
mated assessment than traditional phy.sic'al classrooms. 

Ihe rirtnal classroom s electronic data .dorage, 
retrieral, and e.whange system (i.e.. the text <f student 
and faculty transactions, communication log.s, fie 
dructures, and infwmation presoitation alg(withms 
that exist on the fie serrer's hard disk drives) represent 
concentrated, structured, and highly accessible arti- 




facts of the learning transactions {.Tucker 199Sa, p. 49). 



In icrm.s of quality and assessment, the virtual classroom 
holds the additional advantage of being less obtrusive; that 
is, various kinds of measures can be made without the ex- 
plicit awareness of participants. Faculty and students should 
be notified in advance of such assessment, but when it oc- 
curs. no .special intrusi\e arrangements need be made. 
InterEd, Inc., has de\ eloped CyberQ, a software assessment 
approach to adaptive as.sessment and quality management 
('fucker I99^a). Currently this proprietary' software permits 
tran.saction profiling, .syntax profiling, comment profiling, 
and predicate analysis. Albeit unsophi.sticated by future .stan- 
dards, CyberQ is a small but important .step in the genera- 
tion of higher education a.sse.ssment tecliniques. 

On a larger .scale, the Western G(n ernors I'niversity, a true 
virtual university, has built c|uality mea.sures into its \ eiy struc- 
ture. fhe We.stern Go\ernors As.s(K'iation (WGA) contracted 
w ith the National (A*nter for Higher Education Management 
Systems and the Western Cooperative for f'ducational 
Telecommunications to design and develop competencies and 
a.s.sessmcnt tools for local centers. WGA believes that shifting 
the focus away from “seat time" to the actual competence of 
students will help ensure the cjuality of its offerings. 

Perhaps the most promising development for ad\'ocates 
of academic TQM is the practice in busine.ss and engineer- 
ing schools of leaching it as an academic subject (Chaffee 
and Sherr 1992). The iroin*, lost neither on faculty nor stu- 
dents. is: iiow can an in.siiiution not practice what it 
preaches? According to Sloan (1994) this “inadvertent frojan 
Horse" may finally “find a foothold at the core of academic 
culture * (p. *n()). 'fhe curricular and pedagogical implica- 
tions are at lea.st intriguing. 

Sloan is correct in his contention that while outside pres- 
sures ha\ e forced higher education to reexamine its values 
and as.suinptions. any transformation in organizational cul- 
ture is likely to originate from within, 'foday. ethnic studies, 
gender .studies, and leadership .studies ;ire generating theoiy 
and case analy.ses in areas of organizational structure, collab- 
oration, and j'X'oblem soKing. As ;in example, Sloan cites the 
work of Nemorow'icz and Ro.si, who propo.se a higher edu- 
cation model ba.sed upon the needs of a global marketplace. 
Ora wing on ideas “from feminism, cro.s.s-cultural theoiy. 
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systems theon-, and political theory, among other 
disciplines'' (Sloan 1994, p. 461), their analysis of networked 
organizations resonates with the philosophy of TQM: 

77?e traciitkmai pyramidal, bureaucratic structure is 
giring way to a networked model that relies on linked, 
auHniomous units, . . , Networked organizations are 
charactenzed by consensual decision making, reduced 
positional inequalities, Jlexibility, commitment to a 
unifying purpose in the face of diversity, interactive 
leader-follower relationships and innovation. Ihey 
ge?ierate more leadefship roles and depend on self- 
governing teams of active participa)its. Networked or- 
ganizations assume a more holistic approach to their 
memhos and expect that creativity and change will 
occur within the orgayiizatkm as result of interact io>i 
between leader atid grcmp memixn: . . . To respoid 
successfully to the challenges of dynamic etwironments, 
leadefs must undeistand a)id help build )iet worked 
stmctures on till levels of social organization (quoted 
by Sloan 1994, p. 462). 

Inadvertently or not, many faculty are developing the con- 
cepts ('.f Total Quality Management in a language that en- 
courages dialogue between the two spheres. That such ideas 
are being generated and debated within and between the 
two organizational spheres “should blur distinctions that can 
be labeled as top down or bottom up, emphasizing the need 
to mesh or blend ilie roles assumed by faculty, management, 
and leadership when they collaborate in the process of 
change" (CAirr\' 1992. p. 2S). Out of this dialogue and debate 
will likely come a \ ersion of TQ.M approj^riate to academic 
institutk)ns. 

Summary 

Higher education institiuit)ns trace their traditional pyramidal 
structure to the church, the military*, and modern corporate 
bureaucracies. While a number of models have been pro- 
posed to describe its unitjue propeilies, Hlau’s (1973) bifur- 
cated model clearly illu.strates the bureaucratic and aciidemic 
deci.sion-making spheres. Institutional variables and political 
proce.s.ses inlluence the relationship between the spheres, 
and only rarely are the two in perfect balance. 





Calls from external constituencies for academic institu- 
tions to demonstrate greater accountability and systematic 
improvement have sent many colleges and universities to 
tlie business sector for solutions. The principle of Total 
Quality Management, developed originally nearly 70 years 
ago by and for American industry, matured in the reorga- 
nized Japane.se factories following the Second World War. In 
the 19HCs, American intere.st in TQM revived under stiff 
competition from international manufacturers, particularly 
from the Japanese. 

Less a set of specific tools tlian an underlying philosophy, 
IQM has been distilled by Chaffee and Sherr (1992) into 
three simple ideas: defining quality in terms of cUvStomer 
needs, bettering work performance, and imp^'oving adminis- 
tration. If TQM is the underlying philosophy, Information 
Resource Management is the facilitator of broad access to 
information. On the virtual campu.s, employee judgment 
replaces centralized decision making to re,solve problems as 
they occur. 

In the academic sphere, TQM faces stiff faculty resistance. 
Many .sec TQM as “another management fad from the evil 
empire of !:>usines.s" (Chaffee and Sherr 1992, p. 93). Others 
assert that TQM cannot work with faculty members who 
function independently, not collectively. Finally, .some are 
skeptical that research, teaching, and ser\'ice can be mea- 
sured accurately by any of the tools TQM employs: wor.se 
yet, indicators of quality may trivialize the educational 
process. Despite these objections, I'QM has made inroads in 
academic culture via classroom experimentation, inclusion in 
business and engineering curriculum, and in related theory' 
in diverse disciplines. If academic TQM is to emerge as an 
agent of organizaticMial reform, it is likely to come about 
more through faculty initiati\e than external pre.s.surc. 
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GOVERNANCE AND FINANCE CONSIDERATIONS 




If you always do what you 've always done, you'll always 

get u'hat you've always got. Don Tapscott (1995. p. 208). 

Bringing about the changes descril)ed in the foregoing sec- 
tions requires that institutional leaders develop and articulate 
a vision of the role technology will play in higher education. 
There are cultural and political dimensions to such leader- 
ship. Culturally, the success of technology leadership is mea- 
sured by the ability to influence organizational values and 
practices. “Leaders are expected to shape the culture . . .by 
creating new visions that organizational members can be- 
lieve in and act upon" (Kearsley and Lynch 1992, p. 51). 
Politically, success is measured by the ability to countc** the 
often conflicting aims of external con.stituencies and to affect 
public policies that may oiherwi.se hamper educational uses 
(if emerging technologies, .such as telecommunications. In 
this latter context, “the education community will compete 
with many other .stakeholders for inttuemce" (U.S. Omgress 
1989, p. 150). 

'lo a large extent, the governing .structures of colleges and 
universities, particularly governing boards and tnistees, deter- 
mine what type of investment in educational technology is 
nece.s.saiy and apj'iropriate, “But in deciding what types of 
inve.stments to make for the future," Hahn and jack.son (1995) 
maintain, “presidents and boards face a complex .set of prolv 
lems. 'fhey must decide what portion of their shrinking bud- 
gets should be allocated to this expanding domain. I'hey must 
determine, from the array of technological choices, which 
options are approjiriate for their campuse.s. di.siingui.shing 
between the imperati\e and the luxurious, the e.s.senlial and 
the grandio.se" (p. 27). And, most importantly of all. they mu.st 
contend with the “blooming, buzzing organized anarchy" 
(Waggaman 1991. p. 96) of the decision-making process in 
which progre.ss toward a dehned goal is rarely timely or lin- 
ear. ’rhe sul\sections below’ addre.ss the Ibllowing (jue.stions: 

( 1 ) What regulatoiy i.ssues need to be addre.s.sed by go\erning 
boards? (2) What guidelines are available for developing a 
telecommunications policy and implementing a .strategic plan? 
iind (5) What measures can be taken to contain co.sts? 

The Regulatory Environment 

As more and more colleges embrace di.stance learning, inter- 
acti\e television. computer-mc*diated comniunic’ation. and 
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other melding technologies, a coherent str^^cegy must he 
developed and adopted by governing boards to address the 
delivery of these alternative educational courses and pro- 
grams, In today’s education policy arena, a host of federal, 
regional, intra- and interstate regulatory’ issues require vi- 
sionary institutional leadership in anticipating and shaping 
policy, not merely reacting to it. 

The purpose of regulation is to satisfy the legitimate pub- 
lic concern for quality. But what happens when a college or 
university breaks from the traditional paradigm and delivers 
for-credit courses and degree programs away from their 
historic locale without establishing any physical facility or 
moving any of its faculty? John.stone (1990) puts the issue of 
regulatory’ responsibility into focus by asking two additional 
quesiicms; “Who is entitled to determine whether the public 
interest in quality is being ser\x'd? Who will protect the pub- 
lic from le.ss than qualified iasiruclors and courses?” (p. 34). 




Federal regulations 

Becau.se of the current volatility in the federal telecommuni- 
cations policymaking environment, higher education faces 
hoih challenges and of^portunities in forging a coherent plan 
for educational telecommunications. Quality, in part, be- 
comes a function of the availability, co.st. and tyj^e of .ser- 
vices affected by government regulations on infrastrucUrre 
and .services (r..S. (Congress 1989). 

I'hc changes in federal regulations as they affect the 
lelecomnurnicalions indu.stry' are due in part to the shared 
policy-making authority of the Deparimeni of Commerce, 
the Federal (k)mmunications Commi.ssion (l'C(^), and the 
federal courts. Within the Deparlment of Commerce, for 
instance, the National Telecommunication and Information 
Admini.stralion (NTIA) coordinates the policy-making agenda 
of the executiv e branch. The l*CX'., on the other hand, ovei- 
.sees bi'oadca.sl, cable, and telephone industries. However, 
the telephone indu.stries have been dramatically affected by 
lederal court rulings such as the Modificatiori of Final 
Judgment (MFI). administered by H.S. District Court Judge 
Harold Creene, which broke up the Bell Sy.stem into 
regional comjMaients, or Regional Bell Operating ('companies 
(RBC)Cs). 'Fhe MFJ prohibits the .so-called Baby Bells from 
providing long di.stanee .servic’cs and re.stricts the information 
.services they can provide. 'rhe>’ j')re.sently prov ide the 
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pipeline for content created by others. “The content restric- 
tions were iniplemented to ensure that the owner of the 
public information highway, the RBOCs, would not also 
control what content was carried over that highway" (T.S. 
Congress 1989, p. ISO). 

As a direct consequence of shifting federal policies and 
regulations, the a\ ailability. cost, and types of ser\ ices 
higher education can offer are today somewhat restricted. 

F'or example, availability of educational ser\ ices has been 
directly influenced by federal policy. I'he FCC, which con- 
trols the licensing of satellites, also allocates microwave 
frequencies for the transmission of educational programming 
on the In.structional Tele\'ision Fixed Serv'ice (ITFS). During 
the 1980s, the FCC eliminated underutilized spectrum from 
ITFS, Licensees of the remaining frequencies were subse- 
c|uently permitted to lease channels to other users, thereby 
further restricting access to educational providers. In addi- 
tion. the RBOCs continue to lobby Congress for some relax- 
ation of regulations imposed by the MFj in order to de\ elop 
more advanced telecommunications ser\ ices, particularly in 
response to corporate and education customers seeking 
greater videoconferencing capabilities (t’.S. Congress 1989). 

Co.sts remain an important issue for higher education 
providers since the FCC monitors and regulates long dis- 
tance rates. In some jurisditlions, the FCC has established a 
.set price for sen ices rather than a guaranteed rate of return 
for carriers. “Some expect these changes to lead to lower 
costs for users, while others woit)’ that locking in prices as 
technology gets chea[')er will actually disadvantage users" 
(r.S. Congre.ss, 1989, p. ISl). 

Finally, federal policies and regulations influence the 
kinds of services colleges and universities can offer. Cur- 
rently. narrowband Integrated Ser\ ices Digital Networks 
(ISDN) and ad\anced switching technok^gies give educa- 
tional proN’iders the capability of simultaneous voice, data, 
and limited video traii.smission from point to point. How- 
ever, on the technological horizon is integrated broadband 
networks, with transmi.s.sion via telephone or cable. This 
alternative technology carries with it the potential for lull- 
motion v ideo and possibly other creative apjdications. At 
issue in the regulatorv debate is pricing and depreciation 
rates for what may well be<x>me ('ompeting technologies. 
“Faster depreciation coukl encourage the deployment of 
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new networks at llie expense of higher prices for existing 
ser\'ices” (K.S. Congress 1989, p.151). 

Outside the educational community many other stake- 
holders, some with competing interests, have joined the 
debate o\er federal telecommunications policy. For higher 
education to devel('>p an effective voice in the debate, 
stronger (organizational networking at all levels will be re- 
quired. As Schlosser and Andens(on (1994) make clear, “It is 
the job of the various management and administrative bod- 
ies at each of those levels to consider the issues and con- 
struct policies designed to facilitate effectiw solutions which 
must evolve in concert with political and economic policy- 
making agendas" (p. 31). 

Regional accreditation 

The new paradigm \hv teaching and learning poses a imicjue 
set of challenges for peer accreditation. For over 80 years 
the Q)mmi.ssion on Institutions of Higher Education (CIHE) 
has .successfulh' adapted to change within in.stitutions ((a*ow 
199 t 9S). Howe\ er, distance learning and the new technolo- 
gies rai.se the issue of whether 20th-cenuuy standards of 
e\ aluation are adecjuate to the needs, in .some instances, of 
radically reengineered institutions. 

College and university go\ erning boards have the oppor- 
tunity and the responsibility to stimulate di.scu.ssion and to 
helf') establish common criteria for institutional e\ aluation. A 
major locus for such discu.ssion would be. to what extent 
are new criteria needed to e\ aluate in.stitutions experiment- 
ing with or fully immersed in alternative forms of educa- 
tional deli\ er\? On the one hand, Goldstein ( 1991) warns 
against abandoning traditional criteria: "\Xe need to steer 
clear (4' the intellectual trap that leads us to believe that 
distance learning is so inherently different from what we 
!ia\e come to define as traditional in.struction that either it 
demands entirely tlifferent rule.s — which we are then unwill- 
ing or unable to promulgate — or it cannot possibly meet the 
established standards and therefore it is not worth fixing. 
Although neither is the ca.se, experience .show s that this 
reaction is painfully common" ((|uoted in Crow J99 i 9S, 
p 3^^^). On the other IkukI, Crow insists that iraditional stan- 
dards and criteria should be articulated “w ith enough flexi- 
bility to iissurc that w e do not .s(|uck h impoiiant inno\ation" 
(p. 33S). 



0 / 



T03 




Over the next several months, as regional groups 
approach the task of developing quality standards by wiiich 
to evaluate alternaih e deliverv^ systems, a main concern will 
be to avoid restrictions that arc shortsighted. Steven D. Crow, 
Deputy Director, North Central Association Commission on 
Institutions of Higher Education, proposes a preliminary^ list 
of 10 "good practices” to inform such discussion; 

1 . Vjc institution 's distance deliver}' programs have a 
clearly defined purpose cungment ivith the institutional 
misskni and purposes. 

2. Ihe institution admits to its distance deliveiy programs 
students ivho meet the institutional admission require- 
ments hut who also have the capability to succeed in the 
distance deliveiy environment. 

Ihe institution 's financial documents (e.g., audits and 
budgets) shoiv sufficient financial capacity and commit- 
ment to support the distance delivety programs. 7hat 
suppofi includes appropriate administration for the pro- 
gram as well as development programs for faculty and 
others prwiding suppori ser'iices. 

■L The faculty provide appropriate oversight for all distance 
delivery of educatiorv assuring both the rigor of the cur- 
riculum and the quality of instniction. 

5. Ihe institution pr'oi'idcs access to the learning and sup- 
pori services rwcessary for the distant-learning student to 
succeed. 

6. 7he institution evaluates its distance delivery prog r\ir ns 
on a r'egular and systematic basis and makes the 
changes necessary to improve their quality. 

7 The institution assurvs that its distance delivery 
programs facilitate appropriate student-faculty and 
student-student inter'action. 

d. Ihe pr'ogwrn delivered through distance delivery has a 
coherence and cornprvhensii e\ess cornpar-able to the 
pr'ogr'arn offered on the borne campus. 

9. 7he expected leannng outc(nnes for courses and pro- 
grams offered thr'ough distance delivery are the same as 
those used for cornpamhle courses and progr ams on the 
home campus 

lo. The institution s system ofdi.dance delivery includes 
appropriate back-up systems to compensate for shor1-nni 
techriohrgical difficulties ( pp. 3SS-S6), 
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The challenge to accrediions in the long am will he one 
of definition. Traditional notions of teaching, learning, fac- 
ulty roles and responsibilities, scholarly activity, organiza- 
tional culture, and the residential concept of education are 
undergoing rapid transformation. And gox erning hoards will 
best serv'e the public tru.st by (1) supporting visionary presi- 
dents and chancellors who grapple on a daily basis w'ith 
change, (2) becoming more purposeful about preparing 
themselves for increasingly more complex roles, and (3) 
maintaining a consistent focus upon quality in a turbulent 
political environment and against competing concepts in- 
\’olving a narrower vision. 

State regulations 

For institutions developing instructional telecommunications 
programs, one of the most vexing problems is negotiating 
the maze of .state regulations (Olcott 19^)2). “In .some states 
there are higher education coordinating boards, departments 
of education, or in .some ca.ses, .separate state agencies that 
act as regulators of institutions in their particular .state" 
(John.stone 1990, p. 11). Compounding the problem are 
i.ssues of interstate deliver^’ of educational programs, includ- 
ing jurisdictional and accreditation concerns. 

In 1983, the Project of A.s.se.ssing Long Distance Learning 
\ ia telecommunications (ALLTFL), spon.sored jointly by the 
('ouncil on Postsccondaiy Accreditation and the ,State Higher 
F.ducation Fxecutive Officers, released a report adcF'e.ssing for 
the first time major admini.strative and management i.ssues 
as.sociated \^ ith the regulation of intra- and interstate delb eiy 
.sy.siem (Chaloux J98S). John.stone (1990) further cites the 
pioneering efforts of the National 'technological rniversity 
(NTD heack|uaitered in Foil Collins, Colorado, and Okla- 
homa .State Cniwrsity, both of which successfulb’ fine.s.sed 
their ways through a labyrinth of ailes and regulations. 

'Lwo additional examples .sugge.st that much remains to 
be done to transform archaic regulatoiy practices. In the first 
in.stance, C'alifornia State l-ni\ ersity (CSO-Chico was invited 
by Hewlett-Packard to deli\ er credit cla.s.ses to corporate 
.sites out.side California (Johnstone 1990). C.SU-CJiico en- 
countered no serious opposition, except from one state's 
Iiigher education regulatoiy board, which insi.sted on re- 
\ iewing the opcTation to determine whether or not it met 
.state licensing retiuirements. C'SH-CMiico declined, arguing 
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that “tile corporate classes were merely an extension of the 
classroom in California and . . . that the university was ac- 
credited by the Western Association for Schools and 
Colleges” (p. 1 1 ). CSU-Chico continues to offer corporate 
classes in that state and at other sites oulvSide California. 

In the second instance, the Illinois State Board of 
Education rejected the “instmctional format” of distance 
learning because “seat lime” and “contact hours” were not 
identical to those of traditional classrooms. In a 1990 memo, 
the board stated: 

It has hctni brought to our attcnitiou that some (lista)ice 
leanuug classes are preseutly only offenng two or three 
/x’riocls a week ivith students assigned study/projects oti 
the )io)uinstnictional days. Please he adrised that this 
instructional format does tiot meet minimum recogni- 
tion a ti Illinois) sUnidaf'ds {c\uo{L'i\ in Johnstone 1990, 

p. 11 ). 

'fhe prolileni of applying tlie same standard to two distinct 
deliveiy modes is that both operate under different peda- 
gogical assumptions. Reilly and Gulliver ( 1992) explain: 

Ihe distafice learning expenoice. patiicularly when it 
invoiivs the use of technoicgy, cannot necessanly he 
eraluated by the standard measures applied to class- 
room education, such as seat time, amout of face-to- 
face contact with the instnictoK and the immediate 
availability (fmaxdre lihraty collections and extensive 
lahoratoty facilities, hi fact, since measurement of these 
inputs has produced little empincal evidence of the 
effectiveness (f conventional classroom learning, using 
the n as the baseline to evaluate distance learning is 
problematic at /;c,s7(p. 12). 

Higher education institutions can jilay a critical role b\ 
creating new' models to deal w ith anliciuated practices 
(Johnstone 1990). 'fucker ( 199Sb) warns, “Soon there wall be 
territorial disputes as distance learning providers exploit tlie 
global market, federal aiul slate laws and the re(|uiivnients 
of regional accrediting bodies have not kept pace with tech- 
nological innovation, and it is likely that one stale's attempts 
to restrict viiiual education through phones lines, the 
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Internet, or by satellite will be met by legal challenge'* (p. 

-46). If governing boards fail to remain vigilant, the futuce of 
educational telecommunications will be shaped by forces 
possilily serving comjieting interests. 

Strategic Planning for Technology 

Institutional gcn erning boards aie advocates for as well as 
guardians of tlieir institutions' long-term best interests (Kerr 
and Gade 1989). As the corporate entity for colleges and 
universities, a governing board establishes basic educational, 
operating, and personnel policies. A board errs when it de- 
fines its missiiM'i toi:) narrcnvly, such as wheii it performs 
administrative rather than policy-making functions. Micro 
managing day-to-day operations prevents the board from 
devoting its full attention to broader issues. At the other end. 
a board errs when it relinquishes its duties of policy making, 
in effect becoming a rubber .stamj') for shoii-sighted. ad hoc 
admini.strative decisicm making. Successful boards today 
draw upon the collective wi.sdom of their members to re- 
soh e is.sues that, in some in.stances. challenge the \ er>’ exis- 
tence of their in.stitutions. 

No i.ssuc on the current agenda of governing boards is 
more limeK* or more pre.ssing than the e.stablishment of a 
technological and telecommunications p(^licy and a .strategic 
plan for its implementation. Sur\ c\’ after sur\ey indicate that 
both higher education iiistitutions and prh ate arid public 
corporations ha\e invested or will .soon in\e.si heax ily in 
electronic infrastructure to support distance learning, cx)in- 
puter-mediated communication, and virtual classrooms 
< 'trecn 199(>a: Hl-Khawas 199S; 'I'ucker 199Sb; Manin and 
S iinels 199S). 'fhese \ er\’ recent trends have led Manin and 
Saniels ( 199^) to conclude: “colleges and unix ersities that 
ox erlook or misread the potential of these technologies may 
find them.selves losing students to other educational institu- 
tions but also to corporate competitors” (p. 1 ~'), 

'rmstees nui.st without delay educate them.selves concern- 
ing the role of telecommunications in tlie context ol the 
institution’s academic mission. Cnven the \ eiy challenging 
economic* and tec hnological environment of the I99()s, it is 
no wonder that a great deal of recent attenii(^i has been 
paid to the internal educ*ational activ ities of board members 
(I'loyd 199^). Chait. Holland, and I'aylor ( 1991 ) identify 
mechanisms by which boards create learning opportunities. 
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including “conference reports, local seminars, role-related 
discussion groups, rotating committee assignments, internal 
feedback mechanisms, and external feedback mechanisms" 
(h'loyd 1995, p. 101). Through these educational opportuni- 
ties, a board can be expected to develop formative agendas 
for technology planning sessions. 

In dev eloping a 'elecommunicalions policy and imple- 
menting a .strategic plan, trustees and academic officers will 
di.scover few models or programs that have been proven 
“both educationally and financially successful," and thus a 
college or uni\ersity embarking on such an ambitious pnj- 
ject is “largely w ithout refereed guidance" (Tucker 1995b. p. 
-t '*), Recent literature, howev er, has contributed a number of 
guidelines and reca)mmendations for taking the first .sicjxs 
(Crow and Raridcn 1993; Hrnst, Katz, and Sac k 1995; f'lores 
1995; (iunawardena 1990; Hahn and jack.son 1995; Marlin 
and .Samcls 1995; 'fucker 1995b; ;md Zastrocky 1995). 

• InfmsinK. tnre inivs/mcnl dccisiotis >V(juin* a i>lohal 
i Ns/itNtiofUil j)crslK rti)x\ 

fhe itiilial co.sts for basic infrastructure arc substantial, .so 
institutional planners mu.sl pos.se.ss a v ision of how to orga- 
nize and .structure the new teclmologies in w ays th;il sup- 
pon diver.se activities on campus, f'or cutting-edge in.siiiu- 
lions, the new infra.structure must support developments in 
teaching, learning, scholarly aeliv ily. student ser\ ices, and 
admini.strative functions (('row and Raridcn 1993). 

f'lores ( 1995) contends that in.stitutional sinv ival may 
ultimately depenti upon wise investment choices in three 
cnuc;il lechm >logies: 

SiitellHe Delivery. SalcUitv (Mircry jiruridcs an cxcc/' 
!cu( nxiy to conivyj)tll-}notion I'idco. lire (uul 
Kcscarch and dcix'lop/ncnt promise hroadaist-cpuilUv 
transmissions in the next Jett' ye<trs. Ini'estment choices.- 
nplinh facility, product nm stitdio. receire etfiiipment, 
andiohri( (i^e, pi T.sf )nnel. 

Video Tcleconfevencinf*. Ure tn'o-nay audio and 
rideo communication from one location to another 
alloir for face- to face meetings n ithont the e,\pense of 
trarei ihis Isa relatirely loir-cost medimn for the delir- 
ery and or reception <f courses anionp campuses. 
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Imx^stmeut choices: two or more vidco-cotifereuciug 
systems, digital phone lines. pe>yonnel. 

Computers and Networking, Iristitutionwide E-muU 
systems are essential for administrative and academic 
applications. Hnma>i- resources departments accept 
applications, post job openings, and search for avail- 
able specialists by E-mail as a matter of course. The 
Internet creates new i)iternational communities of 
lear)ie?s and tww relationships among board members. 
administrato)s. faculty, and studoits at a itny low cost. 
Investment choices: computer hardware a)id software, 
file .sen xns, computer network, access to the Internet, 
management information system pei'sonneU\'). 31 >. 

• Identify the im mediate and prosjKWtiiv useis of the system . 

Suidonls arc anti will remain the most impoitant people on 
the virtual campus. Iweiv’one else at the iastiuition. tVoni 
trustees to secretaries. *is there to faeilitale and support stu- 
dent learning” ( Moggs 1993-96), Therefore, before technology 
choices are made, it is important to define tlie target market 
and determine the needs of the learner. .Martin and Samels 
( 1993) warn that in.stilutions ehart a dangeroius eourse by try- 
ing to co\er all ba.ses: “The most suecessfui di.sianee-learning 
programs carefully choo.se one or two niches ba.sed on in.stilu- 
lional fotus, regional employer needs, and other market char- 
ac lerislics' (p. The authors eile as examples Western 

.Michigan I niwrsity and New Me*xieo Slate, which emphasi/e, 
respectively, bu.sine.ss edueation and teacher training. 

Among the other eonsiderations are: W ill eour.ses be of- 
fered locally? nationally internationally? How will prospec- 
li\ e students be informed ofcour.se offering.s? 'flicker 
( 1993b) notes dial ' Reaching distanie learning .students 
through university catalogs and other metliods employed in 
on-ground education may be ineffective and certainly lx*gs 
the signil’icanee of the nc‘\\ mc'diunr (j-). i(>). 

bmspc‘cti\e students mu.st also be able to con\enienlly 
access institutional offerings in the technical Ibrms or mod- 
els asailable. I'or e.xample, "Many in.siitulions ha\ e found 
that libiary or workplace' accc'ss is not sufficient to supiiort 
compulc'i'-mc'diated distance Ic'arning models. Students must 
lia\e adecjuate computing facilitic's in their home's or on 
laptops" (Tucker 1993b, p. |6). 





technological from nontcchnolo^ical issues. 



foo often trustees and administrative decision-makers 
become enchanted by the novelty and innovatis eness of a 
new technology and fail to consider its global impact. 
Technological issues are only one part of the current reform 
agenda. ‘To a certain extent, the medium is the institution, 
but in the earl\' planning stages it is important to separate 
technical issues such as the nature of the pipeline (phone, 
fiber-optic, satellite, etc.) and bandwiih (compressed video) 
from pedagogical and academic issuees” (Tucker 1995, p. 46). 
Institutional planners mu.st initially consider what kind of 
learning enx iror.neni they wish to perpetuate or newly cre- 
ate. Is there, in fact, an explicit teaching/learning model in 
place? Is there an appropriate or ideal level of inslruclor/stu- 
deni and student .student interaction that mu.st be met by 
any new technology? 

Another nonlechnologicai issue concerns the impact of 
change on organizational culture. Crow and Kariden ( 1993) 
maintain that introducing tec hnology is far more complex 
than merely deploying it: 

// inrolivs afinukmimital restrnctnnn^ of the workjlons, 
communication patterns, and historical precedents that 
g// 'c stability and structure to the people who work In that 
(/rt>anization. 'this implies that one needs to rec({i>nize 
the cultural and historical values that are associated 
irith la>lk\{ies (Uid! uninnsities in order to effectively 
nunui^e (Uiy cf.uni^e process of this nuni) lit tide i\'). ‘i6()). 

Of course, at some point in the planning |')roce.ss both tec h- 
noU)gical and nonlechnologicai proce.s.ses w ill merge, but 
tlic‘\ mast be understood first on their ow n terms. 

• Po not c onfuse technoloy^ical effectiveness ivith efficiency. 

In tlic* past, in.siructional technologies have been mar- 
keted as rc‘clucing costs by incivasing efficiency, f'or exam- 
ple. .some popular .soltware tutorials, developed by instruc- 
tional dc*signc'rs, wc*re ]')rogrammed to comey inlormation 
and interact w ith students in a \c‘iy mechanical but efficic‘nt 
manner, as m the* case of some developmental laiglisii and 
mathematics programs. Howev er, in other instance's, as 
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Zasirocky (199^^) reminds us, "c'ollegcs have tended to use 
the new technology to become more efficient in performing 
ineffectiw operations. Often \N e ha\^e only done the wrong 
things better and faster” (p, 59). 

To sustain academic quality during a pericKl of intense 
scrutiny and accounial^ility, in.stitulions \\ ill have to adjust the 
focus of technolog)’ from mechanical efficiency to human 
producti\'ity and effectiveness (Ernst, Katz, and Sack 1995). 
"This requires recognizing that informatic)n technology d(x?s 
not neces.saril)’ save time or money," as.sert Plahn and Jack.son 
( 1995. p. 29). ' It may enable us to dt) some things that we 
cannot do now. such as provide .students with feedback on 
their work \ ia electronic mail, (M* to do some things better 
and more easily than is now pc)ssil')le, such as attain acce.ss to 
libraiy collecticms and conduct research.” And as Gunawar- 
dena ( 1990) sugge.sts fuither, it may ‘ pixA ide an institution 
with the capability of seiving a much larger audience and 
one that is not easily acce.ssible Iw any other means" (p. i). 

But all of this may not be \ eiy efficient, economical, or 
necessarily measurable. As an alternative to traditional cla.s.s- 
room education, the new technologies promi.se only to meet 
the needs of institutional constituents. 

• (jilt irate techuah^uj' leaclci'shij) and ciici)iir((iie hnnn at- 

///.e hchai'iui's amou^ faculty am! staff 




In.siitutionalizing change of the magnitude proposed by 
higher education reformers will ob\iously recjuire leader- 
ship. However, leadership is not .synonymous with manage- 
ment. particularly in prole.ssional t)i'ganizations such as co\- 
leges and universities “where lindividuals] can act as if llhey) 
are .self-employed yet regularly recc'ive a paycheck. I'riiey 
are seeminglyl upside-down organizationlsl, \\ here the 
workers sometimes manage their bos.ses” (Cainy 1992. p. 21. 
(juoting .Mint/burg). 

rriisiees and academic administrators can attemj')l to gain 
^.ompliance b\- c'oercit)n. but the histoiy of technology in 
education clearly shows that “the manner in which technol- 
ogy is implemented is more important than an\ intrinsic 
characterisiit' ol the iechnolog\" (Kearsley and lyiu h 1992. 
p. "^0). As w ith any itiajor organizational change, the people 
w ho .ire mo.st alfec ted mu.st beliexe in w hat thev are doinu 





or “the inertia generated by innovation for its own sake will 
quickly disappear" (p. 52). 

Institutions must plan for technological innovation l)y 
developing organizational strategies such as cultivating tech- 
nology leadership and encouraging innovating behaviors. 
Although trustees and academic* administrators must po.ssess 
and articulate a vision, "communications and decision-mak- 
ing in profe.ssional organizations must be two-direclional or 
the culture emerging from the change will not be shared" 
(Curry’ 1992. p. 25). Faculty and .staff mu.st participate as 
technology leadens, dissolving a much as pcxssible the tradi- 
tional "top-down” change that is unlikely to lead to institu- 
tionalization. Tooml)s and Tierney (1991) i')ropo.se identify- 
ing and encouraging idea champions, "individuals who not 
only dewloj') an idea, but also have the desire and determi- 
nation to see the idea through” (p. ~iA). Idea champions 
mu.st be spec ifically skilled in conceiving .solutions to techni- 
cal, cultural, and political problems. The.se .skills are e.s.sential 
in every sector of tne organization where problems arise. 
Fncouragement. po.ssibly in the Idrm of incentives, mu.st be 
considered if the required culture-building and organiza- 
tional support for change is to be continued. 

♦ Consider the accrual ofheuefUs when calculalin)* costs. 



'foial inve.stment costs of educational technology .systems 
are sub.stantial. However, even before atlc*mpting an esti- 
mate of initial funding reejuirements, as well as long-term 
financing to keep the .s\\stem operational, a few fundamental 
cost-related policy issues require attention, (diief among 
these is the i.s.sue of benefits likely to accrue from in.stitu- 
tional commitment to advanced communications technology . 

I figher education’s expectations oi ignificant benefits 
from inve.stment in new technology is reflected partly by the 
fact that "two thirds of all institutions reported that their 
budget for instructional technology had increa.sed this year 
|1995|” (Fl-Khawas 1995, p. 9). The issue of a.scertaining 
benefits is jnit succinctly by Markwood and Johnstone: 

IJ the costs extend (Weess to an</ enable the success of 
uncknserred student populatunts in irays that fulfill the 
niissUm, then the costs are irarranted; if the costs fail to 
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address the mission or if they buy more tools than are 
ejfectirely being used by the students and faculty, then 
the costs obviotisly outweigh the benefits (quoted in 
Levine 1992, p. 77). 

lieyond this core consideration, several authors have 
identified important issues that may he ditTicult to put pre> 
cise dollar figures on but institutions must address in any 
complete cost/ benefit analysis (Barr. and Tagg 1995; Boggs 
1995-96; Gunawardena 1990; Guskin 1994a; Hahn and 
Jackson 1995; Jacobs 1995; Levine 1992; Martin and Samels 
1995; Tucker 1995b; ILS. Congress 1989). These issues may 
lx* categorized as follows: (1) Will a major institutional in- 
vestment in new technological systems attract new students? 
help retain existing students? {'jrovide more convenient ac- 
cess for present and prospective students? (2) Will it support 
existing teaching learning models? support existing instaic- 
tor student interactions? support a variety of models and 
levels of interaction? (3) N''('ill it offer the potential for auto- 
mated assessment of the learning processes? the learning 
environment? assessment comparisons between virtual and 
traditional learning? ( t) Will it make po.ssible an expansion 
of the curriculum into new cutting-edge areas? (5) W'ill it 
stimulate new and different forms of faculty research? en- 
hance existing forms of faculty researcli? (6) Will it 
contribute to general economic conditions by attracting new 
industries? prepare better educated and highly trained 
knowledge workers? C^) W'ill it help reduce pliysical plant 
maintenance aiul repair recjuirements? offer a better eco- 
nomic return th:in brick and mortar investment? 

Undoubtedly, there are other potential benefits to be 
considered and cost savings to be realized. As Hahn and 
Jackson ( 1995) note, careful deliberation sliould not becon- 
fused witli obfu.scation. d he risks — and the po.ssible 
reward.s — are indeed steep, butthey can be mitigated by 
judicious planning. 

Cost Management Issues 

No aspect of educ ational technology is more critical yet 
receives less attention in the literature tlian budget and fi- 
n;mce cc^nsiderations. There* are at least three explanations 
for this. I'irst, no two c';impus technology systems are likely 
to be cdnfigurc*!! in exactly the same way. Hxisiing infra- 






siruciurc, engineering require men is. the .scope of the .sy.siem, 
unci Ollier faclors make even approximale cosl comparisons 
lo exisiing .syslems clifficuh. Second, teclinologieal innox a- 
lions come lo inarkel so rapidly and so regularly ihal con- 
cerns ox er compatihiliiy and ohsoleseence make hudgelar>' 
projections problematic, 'rhird, electronic systems compo- 
nents are in many cases decreasing in cost xvhile at the same 
time delix ering superior capacity. For llie.se and other rea- 
.sons, "there are no simple formulas lo help estimate the cost 
of a technology .sy.siem" (l^S. Congre.ss 1989, p. 79, citing 
the National vSehool Boards As.sociation). 

Impcmanl cost management issues can he analyzed by 
creating an individual (cL\y)fHmy of upon 

the nature and mission of the institution. For di.scussion 
[Hjrposes. we borroxv from a lio.st of ax ailable taxonomies, 
'fucker (199S), for example organizes communication tech- 
nologies by emphasizing “the nature of the relationships 
betxveen the in.structor and .student as xx ell as the relation- 
ships among students" (p. A2). 'fliese categories are one-way 
video cla.ssroonis, two-way x ideo classrooms, txvo-way audio 
classrooms, two-way audiographic classrooms, de.sktop 
groupware conferencing, desktop x ideoconferencing, asyn- 
chronous de.sktop conferencing, and asynchronous 'CD-ROM 
hybrids. In for Lear nif iff (V.S. (amgre.ss 1989), the 

edifice of Technology A.ssessment sugge.sts analyzing eight 
elements that affect overall co.sts: instructional design, scope 
of the sy.steni. exisiing infrastructure, partnerships, engineer- 
ing reciuirements of the sy.stem. financial arrangements, pro- 
gramming. and training. Gro.ss. Muscarella, and Pirkl ( 199 1) 
dix ide delixerx' technologies into owned and lea.sed. All of 
these typologies are xery useful and need to be incorporated 
into the discussion. Hoxvexer. 1'lores‘s ( 199S) three-part ty- 
pology of “leading technologies" — computers and network- 
ing, video teleconferencing, and .satellite delivery — are espe- 
cially useful as thex' repre.sent major alternatives for each 
in.stiliitional provider. 

Computers and networking 

C'olleges and unixersities may wi.sh to xenture into ediica 
tional telecommunications by building on existing campus 
re.sources. An inventoiy of current .staff, facults*. and student 
computer xvork.stations as xxell as personnel xvho can be 
reallocated xxould lx‘ a fi.sc ally prudent point of departure 
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(Martin and Samcls 1995). In order to accurately project 
costs for basic infrastructure, state-of-the-art microcomputers 
and peripherals, as well as upgrades and replacements, a 
few factors must he considered: 

1 . "Co mpu ten become obsolete six ) ‘ears after pu rchase 
and irill be replaced at an average cost of 52, 500' (Jacobs 
1995, p. 54). Computer systems are evolving so rapidly that 
to remain on the cutting edge, institutions will have have to 
phase out microcomputers on a staggered basis. Jacobs 
(1995) estimates that a midlife upgrade of $300 will probably 
extend the life of a microcomputer the full six years. 

"Typical upgrades hav e been increased memory', larger hard 
disks, replacement motherboards, added math co-proces- 
.sors, and added communications or network capabilities' 

(p. 35). 'rhe figure $2,500 is arrived at by observing that for 
more than a dec'ade market pricing has stabilized because 
superior capacity and built-in peripherals have been offset 
by decreasing costs of electronic components. 

2. C’as7 projections should reflect arithmetical — possibly 
e.xponential — growth in demand for computing. Many insti- 
tutions anticipate steady enrollment growth during the next 
decade (NCHS 1995). (Communications and eom|-)uting 
needs, howe\'er, may well spiral during the .same period, 
'riiere are many reasons for this. First, within the admini.sira- 
tive .sphere, reengineering efforts will require significant 
computing capacity for college busine.ss proce.s.ses, including 
but not limited to admi.s.sions. .student financial services, and 
academic records and registration (Kesner 1995). Second, 
within the academic .sphere, reform of the research function 
is likely to create new and greater opportunities for on-line 
scholarly communication and collaboration (Silberger 1995). 
Third, demand for round-the-clock acce.ss to libraiy 
resources will re(|uire sub.stantial infra.struclure development, 
panicularly at re.search iastitutions (Tomer 1992). I'inally. 
and mo.st importantly, far greater computing cap/jc ity will he 
needed for ex|>anded instructional applications, including 
tutorials, exploration.s, applications, and telecommunications 
(Means et al. 1993). 

3. rhe technology infrastructure may easily represent one- 
({uarter to one-thinl if the total investment in mk ntunnput- 
en. Supponing the traffic for network interaction in both 

ac ademic and admini.strative spheres will retjuire continuous 
and substantial ime.stment. Computer technology, unrelated 
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to individual microcomputers, will include “mainframe, mini, 
and serv^er computers, wide-area-networking hardware, ter- 
minals, and multimedia peripherals," not to mention “LCD 
panel displays, hard disks, tape backups, and switch boxes" 
(Jacobs 1995. p. 35). Also to be budgeted are costs of furni- 
ture, electricity, and additional software. For the period 
1992'2000, for example, the Maricopa County Community 
College Di.strict has budgeted SI. 6 million of a projected S7 
million per annum computer technology spending plan to 
keep the computing infrastructure current (Jacobs 1995). 

Video teieconferef icing 

An increasingly popular technologically enhanced learning 
environment is video teleconferencing, or videoconferenc- 
ing. X’ideoconferencing permits high levels of audio and 
\ ideo communication and interaction between an insinictor 
at an origination classroom site and students at one or more 
remote cla.ssrooms. l.ive interactive video was at one time 
the .sole province of .satellite dishes, but a number of techni- 
cal breakthroughs, pailicularly in digital compre.ssion tech- 
nology, permits relatively economical videoconferencing 
over the Public .Switched 'felephone Network (PSTN). 

N’ideo teleconferencing sy.stems differ greatly in their 
l^liysical configurations and in their capabilities. Shapiro. 
Roskos. and (.’aitwright ( 1995) di.stinguish between “elec- 
tronic cla.ssrooms." w hich support presentations and lectures 
for groups of 35 to 200 .students, and “leaching lal^oratories," 
w hich suppon high lewis of interaction between faculty and 
10 to 30 .students. Another major difference among .sy.stems 
is the degree to which the\’ link visually to one or more sites 
(Oslendorf 1901 ). 

C/anmon features of most videoconferencing rooms are 
the small lectern teaehing .station, behind w hich the in.slructor 
leac hes: electronic pre.senlalion sy.stems; networked comjuit- 
ers; and respon.se sy.siems. which allow .students to an.swer 
<!Ue.stions simultaneously (.Shapiro, Ro.skos, and Cailwrighl 
1995). To illu.sirale c'o.sts a.s.socialed with \ideo telec onferenc- 
ing. there is the example of \Kayne (bounty Community 
College (W'Cee^), which .serws the meiroj-iolilan Detroit area 
and introduced live inleradive technology during the I0%-0~ 
academic yc*ar. An elec tronic* cla.ssroom was con.siructed on 
v.*ac h of two campuses. I!asiern and Noriluve.st, linking two 
ac ademic centers ,n Detroit. During the earlv .summer of IW(). 
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two traditional classro(')ms wcmv renovated and rew ired in 
prejxiralion for installation of new electronic media. 

For a projected investment of $120,00(), both electronic 
classrooms are identically equipped with siate-of-the-an 
video, audio, and control sy.siem technolog)'. Video equip- 
ment for each cla.ss includes four color cameras, each with 
wide-angle fixed lens or 60mm motorized zoom lens; four 
2‘"-inch color monitors receiv ers: and one \’HS \'CR. Audio 
equipment includes two ceiling microphones and tw'o audio 
loudspeakers. Smart lectern technology includes eomplete 
cahinetiy. which hcuises a control .sy.siern ha.se unit, featur- 
ing an acou.stical wave touch .screen. 

Clcmteinplatetl, hut not factored into the originial co.sis, are 
sikIi options as a de.sktop document camera to replace the in- 
ceiling mounted camera, a nine-inch graphics monitor re- 
cessed in the instructor poclium for viewing of the document 
camera; a dual cas.sette audio player to he used with the .sy.s- 
tem; a .second \'CK for recording the entire .se.s.sioiv, a slide to 
video convener, which provides the ability to view 3^nim 
slides over the system < controlled via the touch .screen); and 
po.ssihly an S\'GA .Macintosh to N'fSC' conv ener, which pro- 
vides the ahilitv' to v iew the computer over the .sy.stem. C'.osts 
a.s.socialed with these options range from under .SI, 000 for 
either the dual ca.s.sette audio player or the second \’CR to ju.st 
over ,S 1 1.000 for all options con.sidered. 

1’he above co.sts and etiuipment are based u]X)n vendor 
lists provided and do not relied other nece.s.san’ expenditures. 
Not included, for example, are physical room renovation and 
rewiring, .student desks and chairs, and network enhance- 
ments to the existing transmi.ssion sv.siem. 'fhe five campu.ses 
of WeXX^ are currently .sen ed by T-1 compre.s.sed video ca- 
pacity, permitting a fairly common data transmi.ssion speed 
( l.>t t megabits per .second) and (luiie acceptable for educa- 
tion applications ol video teleconferencing. Network enhance- 
ments to the sy.siem are e.stimaled at approximately Sh.OOO. 

based upon the re.sults of ;i needs a.s.sessmeni, additional 
electronic classrooms are likely to lx* in.stalled iliiring the 
next lew years on all five campu.ses within the system. 

SateUiie ilelive9y 

rhe use of satellite ttx hnologv' to transmit educational pio- 
gramming across town or aiound the country is c urrently a 
very expe^nsive option. IVansponder lime is limited and de- 





mand has escalated making costs grow astronomically. 

Recent technological dex elopments in compression technol- 
ogy promise to increase capacity and reduce costs. 

However, for many di.stance education providers, satellite 
transmission is a ver\’ expensive alternativ e to other avail- 
able teclinologv- systems. 

A satellite is an orbiting, geo.synchronous relay station 
thataccepts signals from a ground-ba.sed ’uplink" facility and 
retransmits them to various receive sites, or ’ downlink" facil- 
ities. At the receive site, the dish is aimed at the satellite and 
tuned to the particular freciuency of transmission, or 
■ transponder." 

Initial co.sts of a satellite delivcty system will depend on 
whether complete facilities are built or leased. Colleges 
should expect to invest upwards of I million dollars for a 
complete uplink facility (C.S. Congress 1989). including 
studio facilities, descramblers for scramided frecjuencies, as 
well as expensive encoding and decoding ecjuipment for the 
new digitally compre.s.sed signals (Gro.ss, Mu.scarella, and 
Rirkl 199-i). Individual receive sites can co.st upwards to 
S18,0t)l), depending upon the voice, video, arid data trans- 
mission recjuirements of the program (I'.S. Congress J989). 

Ongoing costs will also depend on .several factors. 
Intere.stingh , co.sis clo ru’it increa.se for distances .served as 
they do with telephone .systems. .So long as the iran.smission 
is within the ’footprint.” or effective gn'und area the satellite 
can reach, the costs are relatively fixed. However, other 
ongoing co.sis can be substantial. For example, transponder 
leasing can varv- between SS.OOO and SPO.OOO per month. 
de]KMi<.liiig upon full or occasional use. .\nother fac tor to be 
considered vvould be the type of satellite. Only two di.stinct 
fiec|uencjc*s are available. Ku-band or C-band. each with its 
own advantages and contract fees. lastitutions can expect to 
j'lay hetvveen S200 and SbOO for hourly use of either band, 
f inally, ongoing personnel c-’st.s at both ujilink and down- 
link facilities mu.st 1 k‘ factore ^ in, but estimates are difficult 
to prov ide. giv en program rec|uirements, faculty contractual 
agreements, and staff availability. 

Since initial and continuing costs of a satellite-based sys- 
tem are high, distance educ’ation providers will nc-ecl to base 
investment (k'cisions f)n institutional mission, long-term 
stratc‘gic planning, atid fac ulty review. Normallv . to be cost 
elTective, Lrge program enrollments are rcaiuired, rediu ing 
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inlcniciiviiy. Since they are not asynclironous, there are only 
so many courses that can be otTered at aiiraciive times. Of 
the satellite deliver}^ models, two in particular merit atten- 
tion. One is TELETKCHNE1', the statewide partnership in 
Virginia between Old Dominion University (ODU) and the 
23 colleges on the Virginia Community College System. 

ODU offers third- and fourth-year courses by satellite, allow- 
ing students to complete a wide variety of degree programs 
at community college sites acro.ss the vSiate. Amifhcr is the 
iLse of .satellites to deli\ er graduate engineering programs 
such as the statewide programs in Virginia. Florida, and 
Maiyland, to name a few. 

Summary 

As large sums of money are contemplated and ewntually 
allocated for educational technology development, c'ollege 
and university boards face a number of daunting tasks, in- 
cluding (1) closeh' monitoring regulatoiy legislation and 
actiwly participating in ['>ublic policy debate, (2) e.stablishing 
an in.siiiutional telecommunications policy and a strategic 
plan for its implementation, and (3) shepherding re.sources 
by defining genuine institutional needs and identifying ap- 
propriate technological .solutions to fulfill them. 

Educational telecommunications has generated a great 
deal of regulatoiy activity. Di.stante education pro\ iders 

mu.st stay abreast of I’ederal legislation that affects the a\ ail- 

i V , abilit\’. cost, and types of .seivices that can be offered. 

Another board rcs|')onsil')ility is to work witli memlx*r in.stitu- 
tions in de\eloping common criteria Idr institutional e\ alua- 
ti(iu w ithin their respectiv e regions. 1-inally, education 
providers must ne‘gotiate the maze of .state regulaticm.sthat 
often adversely affect the interstate deliveiy of educational 
pr( >grams. 

In develoj'iing a telecommunications jiolicy and inij'ile- 
meiiting a .strategic j'llan. tru.stevs are enc'ouraged to reflect 
on a number of recommendations presented in the recent 
literature, inc luding consideration ol‘ how technology will 
impact on global campus activities, asceiiaining immediate* 
and prospective users of the sy.Mem, separating technologi- 
cal and nontc*c“hnologic al issues, avoiding conlusion 
bc‘tvvc‘c*n technological elfectiveness and efficiency, and 
cultivating technology leadc*rship throughout the organiza- 
tion, pailicularlv among faculty and .staff. 

-H-fr 
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Cost management issues can be addressed by developing 
an institutional taxonomy of technologies, which essentially 
matches available technologies to existing resources within 
the framework of identified needs and institutional mission. 
Special consideration must be given to infrastructure require- 
ments to support such technology systems as networked 
computing, videoconferencing, and satellite deliveiy' sys- 
tems. Initial as well as ongoing co.sts must be factored in as 
well. 
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CONCLUSIONS AND RECOMMENDATIONS 



Our eco}iomy ami techuolo^v do not direct us: they 
gire us a roy wide rattle of choice. 7he future of the 
nation and of our educational system is whatever the 
Amefican people decide to make it. whether they are 
guided by habit, or wisdom, or fear or caprice, or good 
will, or sheer desperation . More than ever before in our 
histofy, the task is not so much to guess where we will 
most likely he, but to decide where we would most like 
to be. Robert Bicker ( bXv). 

'rlie preceding sections lia\ e described some impliciitions of 
the new technologies for h\ e critical areas of higher educa- 
tion: leaching, learning, scholarly activity', organizational 
culture, and g(j\*ernance and finance. Recent suney reports 
suggest that colleges and uni\ ersities are just now crossing 
the threshold l>etween modest experimentation with and 
maiastream adoption of information technologies (Hl-Khawas 
109S; Green 1990a ). Closely associated with this technologi- 
cal diffusion are calls for major reforms of our institutions. 
I’wo assumptions that uitderpin these efforts are ( 1) that the 
primarv* rationale for reform is increased productivity within 
the system and (2) that the new technologies supply the 
tools to implement and institutionalize these reforms. On the 
basis of the.se assumptions and because of the serious reper- 
ciis.sions reform efforts are already having on the academy, a 
number of conclusions and recommendations are warianted. 

Conclusions 

/. A paradigm shift can occur only in institutions 
committed to comprehensive reform. 

A true paradigm shift in higher education refers t{> an array 
of reforms in teaching, learning, scltolarly activity, organiza- 
tional culture. go\ ernance and finance. I'he object of such a 
shift is to adapt the global structure to fill a perceived need, 
in this case, the diverse needs of new-ceniuiv students. Such 
needs recently came into focus for many in.stitutiotis follow- 
ing a number of pressures on re.sources as outlinetl in .sec- 
tion one ol this monograph. 

I'or total restructuring to oc cur, innox ation cannot be 
implementc'd piei eiiu‘al: 



If itmovations are isolated in segments (Uhl )iot permit 
ted to touch other parts <f the lorganiz(tth)nl, they are 
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likely to nerer take hold, they are hoiuul to fade into 
disuse, or they will />f'oduce a lower level o/hefie/U ilxni 
they potentially c()idd (Kiiniev 19H3. p. 299). 

Man>‘ past efforts at restrucuirin^ ha\'c failed because they 
narrowly focused on one or iw'o cletvienls within the institu- 
tion. 'I'he remaining elements forced the innovating elements 
to conform: “Innovations could not change the structure; tlie 
.stmeture changed the innov'ation ' (Blount 199S, p. 200). 

I*or some institutions major restructuring may he unneces- 
saiy or undesirable. Judicious improvements in key institu- 
tional components, such as information resource manage- 
ment or .selected applications of technology for classroom 
teaching, may be the limited but approj')riate focus of re- 
form. In the meantime, regardle.ss of the nature and mi.ssion 
of the institution, the new technologies ha\ e not “radically 
tran.sformed c lassrooms or the in.siruct«onal acti\ ities of most 
faculty” ((liven 1996b, p. 28) and any true technological 
rcN'olution, or paradigm shift, is likely to occur slowly and 
incrementally. 

2. Attempts to change the classroom focus from “the 
sage on the stage** to collaborative learning are likely 
to fail without a substantial commitment to profes- 
sional development 

\ew in.structional technologies present both the teacher and 
the learner with numerous options for iiiteraciion and sub- 
ject-matter engagement. In the teaching paradigm, knowl- 
edge comes to the .student through the in.structor; decisions 
about the kind and extent of interac tion as well as the role 
of technology in the classroom reside w itii the in.structor. 
I'Aen in the learning paradigm, insufficicaitly trained teachers 
can easily fail to exploit the potential of the new technolo- 
gic-s and bring old metaphors and technic|ues from tradi- 
tional da.ssrooms into virtual spaev. 

In any new tc*chnologjcally mediatc*d cm iroiiment — for 
c‘xaniple, interac tive television or computer conferencing — 
teac hers inadeciualcly prepared (»* not fully committed to the 
new paradigm easily slip into comfortable clothing. In an 
intimidating nc“\\ environment, it could be argued, students 
would bcaiefii from a more I’amiliar and traditional pecl:i- 
gogy. Suc h an argument begs the cjue.stion. 




Attcni[)ts to [nvvoit confu:siou and itiitial disorientation 
(lisa lion s the cognitire disso^mnce that is essefitial if 
leaniets (both stiuloits a)id teacher) are to progress 
into a neic relationship that is Jio longer centered on 
the instructor irith students' eyes focused on the fro>it of 
the class 199 K p. 100). 

Consc(|uenily. wiihoui a substantial insiiiuiional conimiimont 
\i) ongoini* professional development and technical support, 
“technological solutions will predictably deteriorate into 
supernu<')us pedagogical bandages and boondoggles” 
(Kearsley and Lynch 1992. p. S2). 

3* Higher education will continue to be market drivew 
requiring redoubled efforts to define academic 
productivity. 

All will agree on the impoilance of cjuality in higher educa- 
tion. and man\‘ will point to general areas of alleged w eak- 
ness: unskilled graduates, poor teaching, arcane research, 
and high .student loan default rates. At a time when tuition 
costs are outpacing inllation. public confidence in liigher 
education has declined. A 1993 poll conducted by the Public 
Agenda f oundation reveals that a majority ol‘ the public' 
sun e^ed believes higher ediic'ation needs to be owrhauled, 
though it is unable to “draw clear conclusions about the 
quality inside acade tic institutions or j'>rograms” (Nettles 
199S. p. 29"’), 'fhis general feeling of dissati.sfaction with the 
performance* ol public higher education institutions echoes 
in the halls of state legislatures and in corj'torate board 
rooms around the c'ountrv’. 

W ithin the academy this connec'tion between (|uality and 
productivitv trouble many, particularly faculty “who view 
suspiciously the unwelcome overlap between the values ctf 
higher c*ducation and business — a di.stincti(»n between the 
service^ and the* j’a'oht sector” (Ciaither. Nc‘dwek. and Neal 
199 !. p. IS). Nonetheless, traditional c*valuaiion b\ ''in|>iif' — 
library holdings, faculty degrees, entrants* SA^f scores — has 
been elfectively rc'placed by "output” measuivs — some very 
i-oncrete measures of return on investment, fliis is as it 
should be*. l>ut the* issue ol ac ademic puKlui tiv ity is still lar 
more* complex tlian what it first aj)pears to be, particularly to 
c*.\tc*rnal i x u'lsiiiuet'icics. fhe kev will be* to strike a balance 
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hclwccn sending llic siaic s economy through career prepa- 
ration and asserting the \ alues associated with a broad \ib- 
eral educatic^n. 

4. New constituencies appear to be well served by a 
variety of available distance learning venues. 

Like the new teclinologies themselves, distance learning 
programs ha\ e mo\ ed beyond being marginal curiosities 
and h:;ve entered the mainstream of liigher education. In 
just the past fiv e years, the number of colleges and uni\^ersi- 
ties offering one or more distance learning venues has in- 
creased tenfold, from le.ss than 3 percent at the top of the 
decade to more tlian 30 percent by middecade (Tucker 
19951 ^). 

The sudden interest in and explosive growth of distance 
learning can be directly attributed to a pent up demand by 
older working adults for wliom various constraints prevent 
regular attendance on campus (Levine 1992). Time, distance, 
cliild care, transportation, and work and family re.sponsibili- 
ties ha\ e forced urban, suburban, and rural workers to turn 
to institutions with innovative, technologically mediated 
programs (Hezel and Dirr 1991 ), Hmpirical re.search on the 
elfectiveness of distance learning is sparse and usually based 
upon isolated ca.ses and .studies, and the co.sts a.s.sociated 
w ith the more sophisticated venues are high. However, 
many colleges and universities .see no alternative but to 
invest sub.stantially in such programs, given the 
commitments of competing institutions and corporate enti- 
ties that ha\e positioned themsel\'c*s to attract these new and 
gi‘( )\\ ing con.siituencies. 

5 . The TQM movement has made impressive inroads in 
higher education administr<itioti; however^ very little 
penetration has occurred ivhere it most matiers — on 
the academic side of the institution. 

In ju.st a few shoil years TQM implementation efforts have 
grown exponentially on camj'>uses across the nation (I^vell 
1993). Many in.stiuitions repoil startling successes — among 
office teams, faculty teams, and e\ en student teams 
( .‘\mc“ric,m Association for Higher Lducation 199a). but is 
■| <e.M rcxilly any clil'fcrcait from earlica- fads aj')pliecl to the 
academic eiiterpri.se, like .Managcaiient by Objectives and 
/ero-Hasecl budgeting? rhe* claim is made by both theorists 




and practiiioncTs that TQM ’ demands fundamental eliange 
in aeademie structures and in the way the aetual work is 
done” (Hwell 1993^ p. 3H), v hieh suggests a considerably 
different approach than the kinds of management imposi- 
tions attempted previously. Where is TQM going? Brigham 
( 199 t) expects. “Success in the early stages of TQM will be 
measured by the number of team achie\ ements. tlie simplifi- 
cation of important processes, and the reduction of costs" 

(p. S). However, success using TQM in addressing higher 
education s most pre.ssing concerns, teaching and learning, 
is far less certain. 

FQM grew out of the technology of statistical proce.ss 
control and seeks to reduce variations in productic.m or (.nil- 
come. In an academic setting, this would e.ssentiall)' require, 
for example, the elimination ofcour.se grades becau.se mas- 
tery learning oi^jeclixes would hold. .Students would master 
the .subject or they would not. As V.wA\ (1993) correctly 
notes, this might work pailicula~') e" for dexelopmental 
classes or ones in which tlie absorption of declaratiw 
know ledge could be easily or es.senlialK’ measured. ’’But in 
the realm of higher-order thinking and the traditional do- 
main of liberal e(.lucation — where the development of indi- 
\ idual voice and style becomes a paramount value — the* 
answer is far from clear” (p. i2). Before 'l*QM can be imple- 
mented in any meaningful w ay on the icademic side of the 
in.siitution. a number of fundamental issues relating to a.s- 
sessmenl, organizational culture. an(.l institutional mi.ssion 
must lx* a(.ldressed. 

6 . ErePi <is UistructioPHtl use of technology rises, institu- 
tional support for applicatiopis development has been 
dilatory. 

\ very disturbing ireixl ha.s emerge(,l from six years of 
Campus (A)mpiatap^ ( 199(U9S) survey data: the small propor- 
tion of (. ampuses supposing aiul rew arding fac’ulty devek'p- 
ment of courseware has remained virtually unchanged 
((icoglu-gan I99(i). The imj)licalion for both leaching and 
the scholarship of leaching is (juile serious. 

.'Vs mainstream faculty more fully explore the in.siriK - 
tiofial uses oi computer simulations, scienlilk iui.igeiy. iIk’ 
Internet, and other apjdicalions, campu.ses (,Io not appear 
wc‘11 posiii(UH’(.l to (.leal with a looming crisis in technolog\ 
supply aixl demand. Imminent strains on infrastructure are 
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likely to he exacerbated by the lack of quality software sup- 
polling curriculum reform and course design. Furthermore, 
the current tenure and reward system continues to discour- 
age faculty from imesiing the lime necessar\‘ to create in- 
structional technology applications (DeLoughry 1993: 
Diamond 199-t: Turner 1987). 1he National Project on 
In.stitulional Priorities and Facultv' Rewards has performed an 
in\aluable seivice by defining preciseK’ how' the dc\elop- 
meni of instructional software could be considered a schol- 
ady work. Software creation should be considered part of 
the faculty dossier if it “recjuires a high level of discipline- 
related experience: breaks new ground or is inno\ alive: can 
be replicated or elaborated; can be documented; can be 
pecT-re\'iew(.‘d; and has impact on . . . the discipline itself' 
(Cartwright I99tb. p. 2"^). 

rnf( munately. until tenure and promotion committees 
can be made to understand and appreciate software devel- 
opment as pan of a broader reconceptuali/ation of scholar- 
.sliip, faculty will continue to concentrate on more traditional 
acti\’ities within their disciplines. 

7 The historic commitment to core values in tradi- 
tional undergraduate etiucation has tvavered; the 
same vacillation threatens to undermine general edu- 
cation requirements in electronically delivered certiji- 
cate and degree programs, 

A recent report from the National Association of Scholars. 
y/>e Dissolution ofCiawml luiucatiou: J9hh- IWJ ( 199(>), 
confirms what most academics have witnc.ssed for years; the 
undergraduate curriculum has lost its foundation of i')asic 
liberal arts course work. jxmicularK after I9() i. with a grad- 
ual "purging from the curriculum of many of the reciuired 
b:isic suivey cours'‘s that used to familiari/e students w ith 
the historical, cultural, political and scientific foundations of 
their society* (cjiioted in "(x)llege lias Lost" I99(). p. 2). 

W ithin the context ol technology and reform, it is difficult to 
see any strengthening ol' general education rec|uirements in 
technologically mediated programs. Kexerberating through' 
out the reform literature is a daunting lexicon, drawn mainly 
Irom ihe corporate* ;md Icc hnologicail sectors; pamdigni shill. 
rc‘enginec*ring. rc*sirucluriiig. total (jualit\ m;m;igc*ment. inter- 
lace. the information supcahighw ay. Online Public Access 
(dialogs (OPA(N). ;mcl so lorlh. rsc*d far less ;irc words that 





reflect core values. Certainly, when the literature is 
reviewed, the core value of social functionalism — that is, the 
belief that higher education should prepare students for 
]')roductive working live.s — is implicit when not directly 
stated. 1'he same can he said for the values of efficiency and 
productivity. I'hese core values were conceived as the basis 
for educational reform in an industrial economy and con- 
tinue today as the philo.sophical heart of today s corporate 
training programs. 

No one would deny the importance of preparing students 
for an information' digital economy. To do otherwise would 
fail to seive the many new coastituencies who.se aspirations 
lia\e been clearly articulated. As Simp.son (1993) reminds us. 
*'with(Hil the benefits of a broader exposure to liberal ans 
and experiences piior to vocational emphasis or professional 
specialization, such a policy has the long-run cost of denying 
.students the intellectual breadth to cope with changing jol') 
reciuirements or broader roles without retraining" (p. IH). 

A tremendous opportunity exists today for higlier educa- 
tion in.stitutions to distinguish themselves from the myriad 
proprielap' colleges and for-profit corporate universities. 
'IVaditional colleges and universities occupy an honored 
position in our c ulture not just as important .sources of new 
knowledge Inil as shapers of values, empowering students 
to im[')rove the c|uality of their lives .soc'ially. morally, and 
economically. Now is certainly the lime for the academy to 
reaffirm lhe.se core values even as. paradoxically, it reinvents 
itself for a world at once more complex and competitiv e. 

Recommendations 

(lilbert ( 1996) speaks of the inertia within our higher educa- 
tional system, a system that measures change in years, per- 
haps decades, rather than months. Despite the rapid acceler- 
ation of computing power and the convergence <)f 
computing, communication, and content technologies, the 
pace of adoption among faculty and administrators, until 
veiy recently, has been slow. Thus, Gilbert believes it will 
be the next decade, instead of the ne.xl .sev eral months or 
years, that will prove eritical. Still, in the ab.sence of conclu- 
sive (lata with respect to wise technology choices and sik - 
cessful teaching learning models, in.stitutions must carelully 
prepare today for what is anticiixiled as a widespread inte- 
gration of information technology into icaiching. learning. 
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and research. F(j 1 lowing are seven recommendations for 
beginning this process of integration. 

L Create a venue where key stakeholders can analyze 
major technology issues and purchases, 

'fhe 'lask l-orce on Technology in Higher Hducaiion. in its 
1996 report to the American Hederalion of Teachers, cautions 
institutioas tliat "new techncjlogies are too expensive, too 
•mportant and changing too rapidly — and the issues 
surrounding technology are loo complex — to rely on ad hoc 
decision-making in this area" (p. 10). Ho\\'e\'er, this is exactly 
what is happening at many in.siitutions. Hi.siorically, policy- 
making and planning efforts affecting the entire institution 
are fashioned by upper-level management and gewerning 
boards. In today's fluid environment, such incomplete per- 
spectiw fails to take into account the technologic'al needs of 
faculty and .students for teaching, learning, and re.scarch. 

I'he American A.s.socialion for Higher education in 
Washington, 1). has a.s.si.sted more than 100 colleges and 
uni\ cTsitic*s in e.stablishing Teaching, Learning, and 
Teclinology Roundtables ('LLTR) for the purpo.se of facilitat- 
ing communication and shared dc\'ision making (Gilbert 
1996; 1'a.sk Force 1996). 'I'echnolcjgy leaders and other inter- 
ested parties can brow.se the TUFR World Wide Web page at 
www.aahe.org ( Accessed Ji me , id 1997). 

2. Assert the value of technology-based leiirning 
from a variety of research perspectives. 

Although there is a large body of literature on in.siructional 
technology and di.stance learning, mo.si reviewers would 
agree lhal the re.scarch i.s mainly de.scripiive and iheoreticai, 
rather than empirical in nature. Mo.si would also agree that 
more rigorous .studies need to be undertaken to j^rovide a 
scienlific foundation for technology-based learning. Hork 
( 1961) has proj’Kxsed such an agenda for empirical re.scarch 
.studies on technology-ha.^ed learning. .Mooi\‘ and rhomp.son 
( 1990). addressing the lack of .sponsored re.scarch on dis- 
tance education. recomnKauls federal and pri\att‘ initiatiws: 

The inif>/ic(ilinn.\ . . . iramuit inreslifiefil of money. 

lime, and i)nman )Vsonrces in a thorough. int<\^raled 

nalional re.^ean h ffrot^ram. This [>r(\L>r(fm .dnmld not 





oiily eraliicite cxistiii^ [m)jccts. hut should institute . . . 
rigorous research designed to measure the fundamen- 
tal dynamics oflearriin^ and teachiJi^ by telecom mu- 
iiicatUms and its most effective orifunization, as leell as 
the procedures and policies re^aniin^ the development 
(fsuch education (p. 3">). 

Technology-based learning should be in\ estigated from 
addilional perspectives as well, such as one proposed by 
Boyer (1990) who contends that communirv' college faculty 
have a uniciue perspective on student learning, particularly 
among students from less acK^antaged backgrt)unds. Possibly 
working with coin vest igaiors more familiar with research 
design and statistical analysis, classroom practitioners might 
bring novel persj^ectives to classroom research. As Cross and 
.Angelo ( 1988) |>ut it, itlhe research mo,st likely to improve 
leaching and learning is that conducted by teachers on c|ues- 
lions that they them.selves have formulated in resi'^onse to 
problems or i.ssues in their own leaching” (p. 2). 

J. Establish quality standards for 
certificate and degree programs. 

As instructional technology and distance learning enter the 
maiasiream of educational practice, increasing attention will 
be paid to quality and assessment issues, particularly for pro- 
grams heavily dependent upon telecommunications technol- 
ogy. Pleven VCestern states, having already taken the unprece- 
dented step t)f endorsing the concept of a \ iitual uniwrsity to 
scr\ e the entire region, are grappling w ith various criteria to 
address cjuality concerns. Among the available frameworks 
that may assist state higher education regulatory' agencies, 
regional accrediting as.sociations and higher education institu- 
tions are the 'Principles of C'lood Practice for Hlectron really 
OlTered Academic Degree and Ckalificate Programs” de\ el- 
oped b)’ the Western (Cooperative for Hducational 
'relec'ommunicaiions at WKCMH (the W’e.stern Interstate 
Commission for Higher Hducalion) (Johnstone and Krauth 
199()). These principles are offered not as a formal polity 
statement but as a set of guidelines for institutions to follow- 
in regulating their ow n electronically delivered programs. 

National faculty unions havi* gtaieiMlly recornmendetl a 
■go slow” approai'h to developing clecli'onically delivered 
certilicate and degree pi'ograms. More recently. lht‘ 



IJl 



The Viriual Campus 



12B 





American Federation of Teacliers has gc^ne on record as 
opposing “undergraduate degree programs taught entirely at 
a distance and v'iews such programs as problematic at the 
graduate level also" (Task Force 1996, p. 14). The union 
contends that “teaching and learning in the shared human 
spaces of a campus are essential to the undergraduate expe- 
rience and cannot he comprc^mised too greatly without ren- 
dering the education unacceptable" (p. 14). 

Individual institutions will indeed need to move cautiously 
with re.spect to electronically delivered programs, if only 
because they represent such a radical departure from the 
known terrain of educational delivery. Ventures in that direc- 
tion must carry assurances that quality will be maintained. 

4. Avoid pitting traditionalists against 
technology enthusiasts. 

As data from the sixth annual Campus Computing suney 
indicate, instructional technology has entered the 
main.stream nf faculty use at all types of higher education 
institutions (Green 1996a). Along with thc.se marked gains 
comes increased pressure upon nonadopters to ‘ go with the 
How" and begin to employ technologies without so much as 
a rudimentaiy knowledge of their teacliing and learning 
potential. 'Fhe process of adoption thus becomes political — 
join the majority and retain status; remain a laggard and face 
o.stracism. As simplistic as the proce.ss .seems, it is fueled by 
the print culture's tendency to dichotomize practitioners into 
“good guys " and “bad guys" (batson and Hass 1996; Gjll)eil 
1996). Any number of publications have rather too neatly 
di\ ided contemporaiy educational practice into "second 
\\a\e vs. third wave.” "indu.sirial age vs. digital age," 
“learner-centered \ s. teacher-centered, " "atomistic vs. holis- 
tic," “Ptolemaic vs. C'opernican." and .so on. 

Fhe .solution is to recognize the incremental nature of 
change and the |)ower of curiosity and collegial encourage- 
ment. Gilbeil ( I99(>) reminds us that "no form of distance 
educ ation or any other ^//y->//a//;/eeciucati()nal use of 

information technology has yet proved .so much more effec- 
tive and or expcaisiw than ‘traditional" forms of teac hing 
and learning as lo become a complete replac emcait for 
ihem" i[). 1 2). technology leaclcMs would do well to renican- 
bcM' th.it for the fore.seeable future a \'c‘iy wide range* of 
classroom a<ti\itic*s, from traditional Ic'cture to \ irtual rc'ality 
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experiments, will continue to ser\'e the needs of students 
seeking higher education. 




5. Make collaboration and cooperation, not 
reengineering and restructuring the new 
institutional buzzwords. 

One quality criterion for teacliing and learning with the new 
technologies is effective interaction — instructor /student and 
student/student. As members of a learning organization, 
faculty and administrators can take a lesson from the value 
we place on colIaix)rate effort in the cla.ssroom. New net- 
work technologies should enhance existing channels of 
communication among faculty, ,staff, and administration and 
open up to faculty opportunities for collaboration previously 
restricted by departmental and disciplinaiy boundaries. 

New emphases on interdisciplinaiy* approaches to learn- 
ing should stimulate collaborative faculty ventures .such as 
team teaching and joint research projects by departmental 
colleagues. Administrators can play a key role in expanding 
collaborative options for faculty “by helping to create new 
avenues for collaboration out.side normal .structural (i.e., 
departmental) boundarie.s' (Au,stin and Baldwin 1991, p. 86), 
Although there are a number of problems that occasionally 
occur in collaborati\ e arrangements, such faculty liai.sons 
“can be especially helpful to junior faculty, u’omen, minori- 
ties. and other profes.sors wiio.se careers could benefit horn 
c(>IIal>oralion with colleagues” (p. 8-). 

6, Retain a strong commitment to adequate 
library staffing and funding. 

Like the rest of the camiuis, the college or university libraiy 
is sensitiw* to economic pressures and resj-ionsiN'e to techno- 
logical opj'KMtunilies. As annual budgetary expenditures for 
the campus are re|^riorilized. libraiy' funding comes under 
increasing scrutiny. Since knowledge is becoming more dis- 
tributed (remote i^a Irons with computers and modems can 
“ilial up" the lii^rary OPAC] and conduct an on-line .search of 
rc'sourc es), a legitimate concern arises o\ er shon -sighted 
dec isions being made to .sc'ale back on personnel, operating 
hours, and ac(|uisjiions. I lowevc’r. it is |>iesc'ntly nai\c* to 
assume that “vinual Iibraric‘s,” o[x*raled by a skeleton crc‘\\ 
ol database managers, will soon wholly replace exi.sting 
fac ilities and serxicc's. 1‘irsi, “lalllhough technology enablc's 
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lihnirv' icdmical sendees lo reduce costs through networked 
resource sharing and automated processing, and by enabling 
!il'>raries to offer new, user-friendly ser\ ices, it creates in- 
creased demands on tlie reference depaninent" (Silberger 
1995, p. 10-t). For example, many reference departments are 
working to make other electronic information resources 
available via OFACs or on a C]D-ROM n<nw(')rk. Resources 
such as abstracts and periodical indexes, as well as a full 
range of electronic journals, monc^graphs, and BlTnet discus- 
sion group archives can be expected to tx)me on line in the 
coming months and years. Second, reference librarians are 
especially helpful to scholars unfamiliar with inteniaiional 
C)PA(' searching protocols in locating exotic resources over- 
seas. 'riiird. and perhaps most imp(^rtant, reference librarians 
continue to provide bibliographic iastruction lo undergradu- 
ates and graduates, individually or in groups, a seivice not lo 
be underestimated as information resources become more 
complex and .sophLsticaied. I'herefore, when campus bud- 
geiaiy expenditures are reviewed, libraries should be ac- 
corded the same level of priority as <)ther “new“ communica- 
tion and information technologies. 

7 Prepare for success by creating the 
necessary support structures. 

r.arly adopters of instructional technologies often experience 
w hat Alley and Repp (1996) calls ‘ an instructional 
epij^hany, ' a sudden realization that what had worked in the 
traditional classroom (the so-called 'sage-on-the-stage" style 
of leaching) no longer worked in an electronic learning 
environment. As Alley explains, 'illhe traditional style of 
sec|uential lectures .stumbled over the nonlinear communica- 
tion, relational concejM .structures, and r(*al-lime interactivity 
that are encouraged by the new technologies'* (ji. 51 ). \\1iile 
Alk'v naturally bemoans the lack of "a team of st'a.soned 
experts" at his beck and call to .sol\ e instriu tional desigri 
problems (p. 52), C'lcoghegan ( 1996) contends that early 
adopters, such as Alley, actually benefit from jumping early 
onto the instructional technology baixlwagon. (Campus siij^- 
jiorl structures are generally able to address the needs of the 
le w who wish to explore and c“\periment with available 
camixis t<.‘chnologic*s. A probkan arises, howvvc*r, when 
mainstream faailty attempt to make the junij') in large num- 
Ixas. ,is the most ixxent C'am|')us (^onij^uting surwy (Cireen 
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199(xi) suggests is beginning to happen. Geoghegan ( 1996) 
warns that a crisis looms for institutions unprepared for 
w idespread adoption of new technologies. Therefore, tech- 
nical support for faculty mu.st lx‘ as assiduously planned as 
financial or organizational coasiderations. 




GLOSSARY OF TERMS 




Asynchrofious: Comniunicuiing on a delayed basis. 

BcDuiiricitb: The amount of information, measured in hits 
per second (bps), that can be transmitted through a network 
connection. 

Browser: The software used to navigate the Web, such as 
Netscape Navigator or Microsoft Internet Explorer. 

Client: A computer using the resources of anc^her computei 
( .serv'cr). 



The digital world of the Internet (coined by 
VC'illiam Gibson in his novel, Senromaucer). 

Download: 'fhe tran.sfer of hies from a remote computer 
over the Internet. 

I:-Mail: ilileeironk' mail) .Me.ssages sent electronically from 
one computer to another over the Internet. 

F/P: (I'ile Transfer Protocol) A ('omputer program that al- 
lows the transfer of files from one computer to another over 
the Internet. 

Citpher: An Internet-based reposiuay of information in text- 
only format, not hypeilexi, that is acces.sed through a series 
of menus. 

I /(»ncpas^c: The primap' W orld W ide Web page for an indi- 
vidual or organi/alion. 

/lost: A computer acting as a server. 

//y.T//..- ( Ilyperte.vi Mark-up Language) 1 he document formal 
used by the Workl W ide Web. 

Ihpcrtexl A word or phrase on a Wel^ pagt‘ that is high 
lighied and linkevl to other Web site's. 

hitcrnct: A global network ot eomputeTs that permits the' 
exchange of informaiicm and dal.i. 
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AV/7.V; (Integra ted Senices Digital Network) High-speed data 
communications lines with two channels, each capable of 
transmitting 64,000 !'>ps. 

Lis'tsen’: (Mailing list seiver) A progran'i permitting individu- 
als with common interests to exchange information via an 
electronic mailing list. 

Modem: A dc\ ice that allows two or more compurers con- 
nected by a phone line to exchange information. 

Xcin'^atc: To move from one W'cI'j site to another by clicking 
on hypenext w ith a mouse. 

XctH'ork: A connection between two or more computers. 

Xcfi\iiroiip: A bulletin board system having a fairh' narrow 
subject area as its focus. 

Ou/iue: Being connected to a network. 

/'latfnrm A type of computer system witli distinct capabili- 
ties. such as TNIX, Macintosh, or .M.S DOS. 

Search Engine: Programs on the Internet such as .Alta \'i,sia. 
HotBot, l.ycos, and others that |X*rmit users to search large 
daiaba.ses for desired itiformation. 

Senvr: A powerful computer capable of handling multiple 
and simultaneous rc<|uc‘sis for information from clients. 

Shareuare: Relatively inexpcrisivc software that can lx* 
(.lownloadetl from the Internet. 

Snrf'W) explore (.vbcrspace in a nonliiuxir way via hyjx'r 
ic'xt links. 

Sv}uhr<}}i<)us .Simultaneous c real time") «. t)mnumication. 

f Id (I niv<*rsal Rc‘sourv l.(Hator) An IntcriK'l addicss, fni 
(.‘xaiiij'tlc. the Internet advlix-ss of the W bite House is 
vv vv vv ,vv I Mlchousc.gov 





W’eh /’<ij:>c’'\Xch Site. A World Wide W'cb document contuinin^; 
text and possibly pictures, sound, and links to other Web 
sites. 



World Wide W’ch: (W'WAV) A .subset of the Internet that pre- 
sents information in a liypertcxt emaronmenl. 
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need for academic support for creation of, 1 18 
instructional technology' leadership from teachers, 24 
Instructional Television Fixed Ser\ ice, 93 
Instruction Paradigm, 14 
instruction versus learning paradigms, 14-15 

integrated database would permit the creation of a virtual folder for 
each student. 82 

Integrated Sen’ices Digital Networks, 93. 128 
integrative nature of change within an organization, 10 
Intelligent ('.Al, 3. 43 

Intelligent Tutoring Sy.stems. .See Intelligent ('Al 
interdi.sciplinary initiatives re.sult of .scholarship of integration, 57 
InterFTl, Inc.’s (AberQ as a software a.sse.ssmcnt approach to 
adaptive assessment and quality management, 87 
Interface ('apabilities, 41—12 
internal dialogue. 3 * 

Internet. 127 

made po.ssible a collapse of the historic barriers between 
latulty and other units, (yi 

as backbone for today’s online scholarly communication 
and collaboration. fiO 
Internet and World W'kle Web 

promise to sub.sianiially restructure the pursuit of knowledg.c*. ()0 
Internet list.seiTers as distribution mechanism, fvi 
interpretation as part of scholarship of integration, 57 
IKM. See Information Kesourtv Management 
ISDN See Integrated .Seiwices Digital Networks 
issues needing .soK ing before implementation of a paratligmatic 
shift, IS 

rrrs Src'lnsliiK tional Television Fixed Service 
i rs. Sci' !ntt‘lligt‘nt I’utoring Systems 

j 

jaixmese management lechnitjues using TQM principles, 
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Jaspers. Griffitli and Wagoner: 

research as pan of tlie definition of a university, S3 
jauch ( 1976); .survey of natural science fa('uliy demonstrate belief 
that research increases classroom effectiveness, S3 
John Hopkins University founding as the most decisive single event 
in the hi.story’ of learning in the We.siern hemisphere. SO 
Johnstone ( 1990): 

pioneering efforts on fine.ssing ways through labyrinth of 
state rules and regulations, 96 
(jue.stions on regulatory responsibility, 92 
Jones Iniercable, 2 

K 

Kaizen. See 'Iblal Quality Management 

Kearsley and Lynch (1992): much instructional technology leader- 
.ship conies from teachers eni'ouniging its u.se. 2 't 
Keig and W'aggoner (199m) 

profe.ssional development consultants cxperti.se outside of 
counseled disciplines produces cultural resistance. 2 t 
KN. .Vcc Knowledge Network 
Knowledge Network as true* "virtual university, ' 2 
Knowles ( 198m); 

atlult educator.N need to function more as facilitators than 
content experts, 28 

adults po.sse.ss .six characteri.siics di.siinci from younger 
learners. 2“^- 28 

L 

leadership not the .same as management, e.specially in profe.s.sional 
organizations, 102 

"leading technologies" three-part typology especially u.seful, lOS 
learner-content interaction as hallmark of education, 3 t 
learner-in.structor interaction «.lominant mode. 3 m 
learner-interface interaction. m 1 
learner-learner 

cla.ssroom interaction, 33-36 
interaction in the \ irtual clas.sroom, lO 
learner s .self-concept as po.s.sessed by adult learners, 2“* 
learning environments as communications tet hnologies, i2 
learning organizations arc wh,it ei.lucational in.siitutions need be. ()8 
Learmnn Paradigm 

Uk'Us shill fuMii providing instruction to producing 
learning. l i 





possible by empowering students to determine the 
venue. 33 

learning styles as types of behavior, 23 
learning styles of students, 22-23 
leeture format philosophic support. 34 
liberal arts exposure value for students. 1 19 

Lil'jrarv' of Congrc.ss has nearly 25 terabytes of data in holdings, 63 
liliraiy staffing and funding 

should retain a strong commitment to adequate, 123-12** 
Lhikhi^U, for I.eann}i}i 

Office of Technology A.sses.sment suggests analyzing eight 
elements that affeet o\ era!l <o.sts, 105 
Listsen', 128 

Locke. John: A>i Essay Concerning I Itimau I'ficknstandin^, 3 * 
loose-tight model of implementing TQ.M, 

“low key" approaclies risk generating insufficient attention for 
implementing TQ.M, 

Lusterman on Education in Industry, 5 
Lycos, 128 
Lynton (I98 h): 

higher education continues to face a "disturbing 
para^lox." 50 

M 

McCJure ( !993): colleges and universities are communities of 
scholars, ''Z, \ 

“rnagiL bullet" lor reducing costs while simultaneously impro\ ing 
instruction via information and communication technologies. 8 
.Mailing list sener. See Ustsen 
Maiiagettieni by Objectives, 1 16 

Marchese ( 1993L began In the eighties Ivut big wave of interest 
kicketl in during the 1991-92 academic \ ear. *"5 
Maricopa County Community College District 

lHE(.lget to keep cominiting infrastructure current of, Kr 
Mario Andretti school of change. 9 

Markwood and Jolinstone: costs warranted il extend access and 
enable success of underserved student populations, 103 
Martin and Samels ( 1995): 

importance of understantling potential of eks tronic 
inlr.istruclure lor dist<uicc* learning. 98 
institutions shoukl locus on specific users rather than all 
possible users. jOt) 

Masteiy Learning, 3 
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fiiLitching or mismardiing student learning styles, 23 
measuring competeaice ofstudemls rarhea' than “seat time," H7 
measuring evidence of c|ualiry in undergraduate education, "’■-S 
media comparison review of several decades of studies. 3S-39 
Merchant ( 1995): issues needing solving before implementation of 
a paradigmatic shift. 15 
Ml^I. See Modification of Final Judgment 
microworlds as exploratory' domain. t3. 3 * 

.Miller ( 1995): moving of institutions t()ward research and aw ay 
from leaching and .ser\ ice. 56 

.Millet ( 1962): colleges and universities are communities of 
scholars. "2 
.Millet ( 19“8): 

collegial model of higher education has limitations. -2 
•community of scholars” c;rgani/ational type. 

•Mind Fxtension rtiixersity. See Km)wletlge Network 
mission statement as ethos of an institution. 10 
MIT 

junior I’aculty memlvr in ci\ i! engineering denied tenure 
because research could not be e\aluated, ()(>-(')“ 
Froiect Athena in 1982 to study the use of computers in 
uiKlergraduate education. 

.MoberK . Sir Walter: beliex ed rni\ersii\ should not engage in 
re.search. 53 
.Modem. 12H 

.Modification of I'inal Judgment 

broke Bell .System into regional com|')onenls. 92 
monograph, organization of this. 12 
.Moore and Thompson ( 1990F 

four variables need to be incoryiorated into the in.Miuclional 
desigti process. 2(v-2" 

recommend fed(.‘ra! and pri\au‘ initiatives tor sponsored 
resea K'h 

on (.listance ediKaikai. 120-121 
".Moore s Law." ! 

.Morrill .Act of 1H()2. i8 

motivation as pos.scssed by adult learners. 28 
.Mount 1‘verest mentality in electronic technologies. \i 
Mulfinicdid Texfhtxfks \’irtual Hospital at I nivcisity o! Iowa. (>2 
Mums ( 1995) t'oniends using nclwoik rec|unes no moic tune oi 
intellect than learning to play oixlinarv card or board 
games, h i 

.Murrovv relerring to the early potential of ratlio. 13 
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National Center for Higher Education Management Systems, 8"^ 

National Center for Machine-Readable Texts. 43 

National Oefen.se Education Act (Title Vll), 3 

National Digital Library, 63 

National Education .Association, IS 

National Project on Institutional Priorities <S: Eaculty Rewards. 

SS. 118 

National Technological Tniwrsity, 96 

National Telecommunication and Information Administration 
coordinates policy-making agenda of the executive 
branch. 9J 
Navigate. 128 

NEA. Nee National Education As.sociation 
need lt> know' as jxrssessed by adult learners. 28 
Nemorow’icz aitd Rosi: higher education model based upon the 
needs of the global marketplace. 8" 

Network, 128 

network bulletin boards make possible asynchronous interachon. -tl 
network collaboration as making possible original modes of 
research. 6 1 

networked model replacing traditional pyramitlal. bureaucratk- 
structure, 88 

• new cenuny" student. 33 

New constituencies apixnir t(^ be well .sened by a sariety ol 
a\ ailablc Llistance learning venues, 1 1() 
new forms of st holarship mu.st be testably valid. (^(^ 

Nt.‘wman belief tliat I 'nis crsity should not engage in research, S3 
New .Mexico State* emphasise of teacher training users at, lon 
Newsgroup, 128 

iH*w technology use in making efficient ineflective ope*rations. H)2 
Nobel Prize's as one me-asure e)( the e<Mitributions to fimdanie'ntal 
human knowk*elge. S2 

noiitraelitional students elilficultk’s in providing re'sontve's lor. (> 
N'HA. V(\* National re’lce'ommunieation and hildrmation 
Aelininistralion 

N i r See National Te*eiinologie.»l I niversitv 

O 

ol)se‘i*\ abihtv as jnlhu-neing tat ult\ aeloption ol an innovalion. 22 
obsok'st eaie’e* ol le*artiing. S 

ol)staclfs to using tcibnologv in expajieling laghe-r e’elik alii »nal 
opportimilics. 1 1 





ODIJ. .SVvOld Dominion University 

Office of Scientific Researcli and Development, SO 

Office of Technology Assessment 

suggests analyzing eight elements that affect overall costs, 105 
Oklahoma State University, 96 
Old Dominion University, 1 10 

older non traditional students prevented from attending traditional 
classes due to work and responsibiliiie.s, 34 
one-way audio/visual classrooms, 3^ 

Online. 128 

Online Public Access Catalogs 

replaced traditional card catalogs. 43 
retrieval power of, 62 

Online Scholarly (k)mmunicaiion and Collahoralicjn, 6(>*-65 
OPACs. 3ee Online Public Access Catalogs 
Orf)it, 43 

Oregon Slate University 

early use of TQM, ^() 

(k)ate‘s case study of conversion to I‘QM at, 83 
organizational climate alteration. 79 

rectuires leadership from senior atiniinistrative officials. 80 
organizational culture 

as the "rules of the game," T"" 

Important to consider the impact of change on. 101 
organizational learning as only real competitive advantage. '"I 
orientation to learning possessed by adult learners, 28 
original modes of research 

network collaboration as making possible. Ch 
O rtega y Ciassel on University should not engage in researcli, S3 
Ouch is Ihcofy /. ( 1981 ), *.T) 

output assessment of (|uality in undergraduate education. 

O. xlbrd lext .\rchive. i3 

P 

paratligni shil't can only occur in insiitiilions (.•omniitted to 
comprehensive reform. 1 13-1 I t 
Paris model of erlucation. 1 i 

Pascak^ and Athos’s The Art f^/7r//v///cse 1981 ). ”() 

IMst arella ami 'feretizini ( 1991) class size irrele\ant for acuviion 
o| lanual knowk'dge. 3S 

P. uilsen and IVidman < 1995): value of t'xpatiderl \ \cw of scholar- 

ship. 5i-55 
•the PDUA cycle," ”^8 






pedagogical iheory, influence of emphasis on research on. 17-18 

pedagogy as the art and science of helping children learn, 27 

peer accreditation, new paradigm challenges for, 9^ 

personal computers ubu^uiiy significance, 4-5 

philo.sophic suppoit for the lecture format, M 

physiological learning styles, 23 

”Plan-Oo-Check-Act.” See ‘the PDCA cycle’ 

political model for higher education in.stilulions, 72 

p< ).st secondary' cducat ion 

expansion following World War II, 50 
quality has three components. 78 
Practice w ith computer software, 42— *3 

pre.sMire to publish research as inhibitor to improved teaching. 51 
Price and Repman ( 1995): nine step design model, 20 
primary constraints in applying leclinology to higher education, 1 1 
Princeton Tniversity .National Outer for Machine-Readable 
lexts, ift 

■ Princiiiles of Good Practice for Hlectronically Offered Academic 
Degree and Certificate Programs," 121 
problems and new technologies a.ssistance 
of cognitive and emotional style, 5 
of rarity, 4-5 
of scale. 4 
producti\ ity. ^ 
t^ofessi( >nal dewelopment 

attempts to change classroom focus likely to fail without 
substantial commitment, I U-l 15 
factors in fasliioning agenda by coordinator of. 22 
types of resoiMWs found on internet to enhance, 21 
profitability in TQM terminology problems, 8 * 

Project Athena, 6“*-hH 
Project Delta, 19 
Project ( iiitenberg. 43. 63 

Projec t of Assessing hong Distance (.earning via 
'fclecominunicalions, 9() 

PS r.\. .See Public S\\ itched 'felephoiU’ Ne twork 
' Ptolemaic ■ infrastructure, 80-81 

Public Agtmda foundation poll on r<.-\ ision of higher edui ation. 1 15 

publa c<jmprehensi\e university. 18- 19 

Pul)lic Switcheil feleplione .Network, lo^ 

puhlieations count(.‘d hut never re.ul, 85 

purc hase .ind use* of elec tronic tec hnologic's, \i 

purpose of this re|K>n. \i 
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Q 

quality netfds valid reliable measures. 8. 77-78 

(juality standards for certificate and dej^ree programs need, 121-122 
Queens University SunSITE, 61 

R 

RBOCs. See Regional Bell Operating Companies 
readiness to learn as possessed by adult learners. 27-28 
reform as a comlition where direction of change are known. 10 
regulation of ititra- and interstate deli\'eiy systems Lssues, 96 
regulatoiy 

issues need to be addre.ssed by gen erning boards. 91-98 
responsibility <|iie.siions. 92 

Reilly and Ciiilliver ( 1992): e\aluation of distance learning. 9” 
relati\’c advantage as factor intluencing faculty adoption. 22 
research enhances leaching belief. 

research model used to evaluate and impro\ e teaching. S9 
restructuring scholarly acti\ ity to include great teaching reaffirms 
leaching centrality at research institutions. S9-C)0 
review of extended ca.se studies of in.stitutional experimentation 
with TQM in higher education. 86 
Rice ( 1991 ): need fresh dialogue on scholarship of teaching, 60 
Rockinan s ( 1991 ) “lechnoln pe.” 1 1 
Rogers emphasis on siudenl in higher education. I i-l i 
Rt)k' (lud Sdiiiiv oftbv Dnetora} nisscrtatioi). "SS 
role of the learner s experience as j'tossessed by atiult learners. 2“' 

' rules ()l the game" as organi/ational c ulture. 

Rus.sell ( 1983): review of decades ol media comparison studies. 

38-39 

S 

"sage on the stage." 1 1 i-l IS 

.Saint Augustine College Ihojec t Cutenberg. i3 

Saint I.ouis University 

instructional technologies to enhance traditional programs, 2 
Satellite Deliveiy, 09. I()H~11() 

S( hlosser and Anderson ( 199 1): rc‘(|uirement.s f(M' higher education 
voice in federal communications policy. 9i 
scholarly achievement not a high priorit\- in early U S. college's, r 
sc holaih skyw citing. 63--<i i 
scholarship and tc'ac hing, S2-S3 
scholarship of application. 
sc lu »larship of clisc c )\ery, SS-ST 

f()() 
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consolidates graduate training with the research function. 55 
empiricism is prevailing institutional epistemology of. 65 
on d(X)rstep of a major revolution. 62 
scholarship of integration, s"’ 
scholarship of teaching, 59-60 
can’t be any such thing as. 6~ 
sugge.stion .sliould have a fresh dialogue on. 60 
Sch(>kiiyhip Rcciinsuk'recJ a four-dimensional model. 55 

.scholarship reconceptualization. 5l-f)0 
.Sch(;n ( 198^>: “technical rationality. " 65 
.Schon ( 1995): 

Ivaiile of the .snails, 4' 

can’t be any such thing as scholarship of teaching, (r 
new forms of scholarship must be lesiably valid. 66 
Project Athena purpose. 6"-()8 
Scottish model of regularized curriculum. -i9 
.Searclt hngine. 128 
self-pacing. 3 

.Senge ( 1990); successful corporations are already becoming be- 
come learning organizaii<ms. (i8 
Ser\er. 128 

serx ice added to i)k* mission of private and public universities with 
passage of the .Morrill Act of 1862. i8 
''erx ice must be distinguished from citizenship, 58 
Seymour ( 1992) use of term “cu.stoiners.” 

.Seymour ( 1995); three common approaches to implementing 
I’Q.M. 

shale ( 1988); defining characteristic of education. 59— lO 
Shaj'>iro. Koskos and ('.artwrighl ( 1995) distinguishing between 
different video teleconlerencing systems, 10" 

Shareware. 128 

shel l ami leeler ( 1991 ); rex iew t)f higher educatitm extended case 
Studies of TQ.M institutional e.xperimentaiion. 86 
■'Shexx h.ut xycle. ” V('c' the PlXl.A cycle” 

Shexxhart statistical (juality control method. ""5 

shils ( 19"8); John Hopkins I 'niversity founding as most devisixe 

singk* exent in hisioiy ol learning in Western hemtsph(.*rc-. 50 
Silberger < 1995): scholarly skyxvriting. 65-f> i 

Simpson ( 199.5); xalue of a liberal arts exposure beibu* xocaiional 
(.‘inpluisis or prolcssion.il spec iali/ation. I 19 
slo.in t 199 1 ); teac hing l\)M as academic suhjei t 
t aus(.‘s it to be an ‘'inadx eiieni ’I'rojan Horse." S'” 

Smallen ( 199.5) 
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two characteristics of ideal learning environment. 15 
’ variances from the ideal." 1 
smart lectern teaching station, 107 

social science research should benefit from new information 
technologies, 63 

software assessment approach to adaptive assessment and quality 
management, 87 

speciali.st as a replacement for the professor. 15 
standard accounting in higher education, “^4-75 
Stanford University 

Computer Assisted Instruction at, 43 
electronic ver.sions of technology transfer offices of. 65 
.State Higher Kducalion Executive Officers. % 
state regulations 

for instructional telecommunications programs, 9(>-98 
pioneering efforts on fines.sing ways through labyrinth of. % 
Strategic Planning for Technology, 98-104 
siudent.s for life, certified graduates as. 6 
successful applicatit)n of technology to the learning proce.ss 
will address variances from the idea! learning envirv)nment. 1(> 
Sun.SITH, 61 

Suppes Computer Assisted Instruction at .Stanford, i3 
support for faculty required when many attempt to use new 
instructional technology, 125 
suppoft structures recjuired for succe.ss. 124-125 
Surf, 128 

survey demonstrates that research increases classr(H)ni 
effectiveness. 55 
Synchronous, 128 

system of tenure and promotion necessitates fairly rigid timetables 
for launching research projects and publishing results, 56 
system thinking effect on curriculum and course design . 3 

T 

Tapscott ( 1006); organizational learning is only substantial 
competitbe advantage. “I 

i apscoti and Caston ( 10031: lack of ‘’comprehensive 
impletiienlation ■ of the new IKM model. 81 
Task }'orc<.‘ on rechnolog\ in Higher Kducalion 

condemn ad hoc decisioji making in iechnolog\ 
procurenuait. I2n 
tasononn of 

colleges and universities iliai accommodates political 




j)rocc.sscs and inslitulional \ariablc\s. ?3 
technologies used in cost management issues. lOS 
leaching and learning research 

results most likely in response to questions of users. 121 
leaching as a vocation. C 

teaching centrality at research institutions reaffirmed by 

restructuring scholarly activity to include great teaching, 

s9-60 

teaching in faculty evaluations increased importance, 56 
teaching influence on re.search, S3 
“teaching laboratories, ’* 107 

Teaching, Learning, and Technology Koundtables, 120 
World Wide WeT> page, 1 20 
“technical rationality." 6S 
"technohype," 1 1 
technological 

diffusion rationale, 113 

effect i\ eness should not be confused with etTiciencs'. 10 1- 102 
from nontechnological issues important to distinguish, 101 
sei^ ices (|uestions, lOq 
technology 

introduction is far more complex than merely 
deploying it. 101 

infra,structure may represent one-cjuarier to one thiid of 
total inwstment in microcomputers, HK^Ur 
knowledge that a cis ilixation has available for adaj)ting and 
using the environment t(^ fit its needs. 8 
neutral with regard to learning but creates aluK^st unlimited 
educational opportunities. 
obstacles and competing interests to using. 1 1 
technology-based learning 

asscil value from \ ariety of research perspectives, 120-121 
technology i.ssues and purchases 

t reate a \enue where key stakeholders can analyze 
major, 12(t 

telecommunication technology value in learning. 20-30 
■n:LlVTi:(:nMn satellite deliver’ model. 1 10 
Telne t capability ot generating a customiA'd bibliography ol 
national or intc*rnatiotial scliolarslnp. (^2 
Teauple* I 'niveisiiN . 0 -0 
territorial dis|)utes 

as distance learning provklers c'xploit ilu* global ni.irkct. 
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Theory Z, 76 

TI-TR. See Teaching, Learning, and Technology Roundtables 
Tomer (1992): speculates that full-text libraries will be converted 
into machine-readable format and made available for 
FIT, 63 

Toombs and Tierney ( 1991) 

definition of reform of, 10 

propo.se identifying and encouraging idea champions, 103 
Total Quality Management. 75 

as meeting or exceeding customer needs, 75 
concepts should that encourages dialogue, 88 
implementation should begin on the service side. 83 
issues that need to addre.ss before can implement, 137 
measurement of success in early stages of. 1 17 
philosophy emphasizing continuous improvement. 76, 80 
succe.ss requires permeate higher education culture , 77 
three common approaches to implementing, 77 
wliere works in Academic .setting, 117 
'FQM. .See Total Quality Management 
Traditional C'lassroom 

structural components and unrcalizetl potential. 3.5-36 
transmuted into “a cro.s.sroads of information flow." 2 
traditional faculty development examples. 21 
traditional higher education paradigm 

opportunity and technology to break with, 9 
traditionalists against technology enthusia.sts. 122-123 
trialability as factor that influences faculty adoption, 22 
Tucker (1995): organizes eommunicaiion technologies between the 
instructor and .siudents as well as among students. U)5 
Tucker ( 1995b) 

distance learning .students contact through on-groimd 
education 

methods may lx‘ ineffecti\e. lon 

soon there will he territorial disputes as di.stance learning 
[wn iders exploit the global market, 9^-98 
.suggests advantage to a.synehronous interaction. aO 
Snaj^shots of a Movement. 86 
two-way audio classrooms. 3^-38 
t\ ranny of proximity," i5 

1 ) 

"unit masteiy, ' 3 
I niwrsal Kesource Locator. 128 
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unh'ersities focus for discovery and diffusion of knowledge, 48-^9 
university research as part of its definition. 53 
University of Chicago foundation, 50 

University of Iowa Multimedia Textfxx)ksof Virtual Hospital, 62 

I'niversity of Pennsylvania The Virtual Media Ixih, 62 

Unix'crsity of Texas World Lecture Hall, 61-62 

University of Wisconsin use TQM in teaching business statistics, 86 

URL. See Universal Resource Locator 

Usenet newsgroups as distribution mechanism, 64 

users of the .system identification important, 100 

V 

\'alidation as defining characteristic of education. 40 
“variances from the ideal ' 

introduction of targeted applicatkms to address. 1 
Video Teleconferencing. 99-100 

di.stinguish between different systems of, KF 
illustration of costs associated with using, HF-108 
\*irginia Community College System. 1 10 
\ irtual. xi 
vimial campus 

as a metaphor. 1 
potential for interactitm. .^9— H 
tv[X*s of imeraction. 39 
\ irtual Classroom, 3T>-39 

as more scriitahle em ironments for ohjeciive. automated 
assessment. 8(>-87 
\ irtual 1 k)spital. 62 

Virtual Media /.r/6trom the University of Pennsylvania, 62 
\ i.sual instructional materials 

( alls for the integration into the curriculum of. 3 
\ 'isual /usfruefinu f/n' Tuhlic School, 3 

W 

Wayne CountN' Communiiy College, xi 

costs associated \\ ilh vid(‘o teleconfeixau ing at. Kr-PiS 
\\‘C(X “. .Ve(^ Wayne Count;, C'ommunitN College 
Web Web Site, 129 

Western Cociperaliw lor I'ducational felecommunk aiions. S'". 121 
Western <io\<.TncHs \sso( i.uion 

measuring comjX'ttaux* of siiKkails rather thati ‘ seat tiim*.” 

S'" 

Western (iovc rnois I niuasiiy, 2 

I’^l 
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I^uilt quality measures into its \ er>’ siaieture, H"* 

Western Interstate Commissum for Higher Hdueation. 121 
Western Michigan I’niversity 

emphasize on business education users. 100 
WGA. .See Western Governors Association 
SX’Gr. .S'e(' Western Governors I’niversity 

W'ICHH. .S'eeVCestei i Interstate Commission for Higher Education 
work and learning synonymous in today s information economy, 
Tlie World Lecture Hall at the University of ’I'exas, 6l-(>2 
World W ide WVb, 129 

homepages constructed for sole purpose of brokering 
information on curriculum development, (>1 
most popular Internet neavork, 60 
WWW. .See World Wide Web 

Y 

S’avark(H'sk\' ( 1990) use of phra.se "the collaboraion ." (y\ 

S'uppie toy approach, xi 

Z 

Zastrocky ( 199S) use of new technology to become more* efficient 
in performing ineffective operaticais, 102 
Zero-Based Budgeting, 116 




ASHE-EMC mOHER EDUCATION REPORTS 



Since 19H3. the Association for the vStiidy of Higher Hcluca- 
tion (ASfilv) and tlie I:diicational Resources Information 
Center (LiKIC) ('learinghouse on Higher Hducation, a spon- 
sored project of llie Graduate School of Hducation and 
Human I)e\elopment at The George Washington Uni\ersity, 
have cosf)onsored the ASHE-KRIC Higher Education Report 
series. 1'his volume is the twenty-fifth o\ erall and tlie eighth 
to be published by the Graduate School of fxliication and 
Human Development at The George Washington University. 

1/ach monograph is the definiti\ e analysis of a tough 
higher education problem, based on thorough resea rcli of 
pertinent literature and institutional experiences. 1'opics are 
identiried by a national .siiivey. Noted practitioners and 
.scholars are then commi.ssioned to write the reports, with 
e.Nperts pro\ iding critical re\ iews of each manu.script before 
public'ation. 

h'ight monographs ( lO before I9HS) in the ASIIH-EKK'. 
Higher Ixlucation Report series are published eacli year and 
are available on individual aixl subscription bases, lo ouka*, 
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